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 S-1  

 Executive Summary 

S-1 INTRODUCTION 

This Environmental Impact Statement (EIS) examines the potential environmental 
effects of proposed alternatives for the Tappan Zee Hudson River Crossing Project, and 
where adverse impacts are identified, it discusses measures to mitigate them. The 
Federal Highway Administration (FHWA) is the federal lead agency for the project, and 
the New York State Department of Transportation (NYSDOT) and the New York State 
Thruway Authority (NYSTA) are joint lead agencies. 

The purpose of the project is to maintain a vital link in the regional and national 
transportation network by providing a Hudson River crossing between Rockland and 
Westchester Counties, New York that addresses the limitations and shortcomings of the 
existing Governor Malcolm Wilson Tappan Zee Bridge (“Tappan Zee Bridge”). The 
project would address the structural, operational, safety, security, and mobility needs of 
the Tappan Zee Hudson River Crossing. 

Compared to the prior Tappan Zee/I-287 Corridor Project (which has formally been 
rescinded by the project sponsors), the currently proposed Tappan Zee Hudson River 
Crossing Project is being advanced specifically to address the immediate structural and 
operational deficiencies of the Tappan Zee Bridge and is also based on an assessment 
of limited project funding opportunities for the foreseeable future. However, based on 
the new project’s much more limited scope and termini, the new Tappan Zee Hudson 
River Crossing Project will not preclude the planning, design, construction or 
consideration of future transit modes in the project area. Bridge design will not preclude 
future transit operations. Furthermore, a goal of the Tappan Zee Hudson River Crossing 
Project is to maximize the public investment in the new crossing. Given that the lifespan 
of a new crossing will extend over a century, it is prudent to design the new bridge to 
optimize the flexibility for future transportation modes that may not foreseeable now, but 
may be over the lifespan of the new crossing. Certain transit provisions will be included 
in this project to maximize the public investment. These provisions could include added 
width, a gap between structures, providing certain grades and increased design 
loadings. Through the inclusion of design features that maximize the public investment, 
the bridge design will provide the flexibility to potentially allow for both Bus Rapid 
Transit (BRT) and Commuter Rail Transit (CRT), should a viable plan be developed and 
implemented in the future. Any BRT or CRT transit improvement project implemented in 
the region that uses the Tappan Zee Hudson River Crossing would still require its own 
future environmental review, studies, and permits. Please refer to Appendix A for more 
information. 

Pursuant to New York State legislation passed in December 2011, NYSDOT and 
NYSTA anticipate that this project would be advanced under a Design-Build contract. 
With this approach, NYSDOT and NYSTA would select a single Design-Builder to both 
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complete the design and construct the Replacement Bridge Alternative. The selection of 
the Design-Builder would be accomplished through a two-step approach—first a 
Request for Qualifications (RFQ) would be used to develop a short-list of qualified firms, 
followed by a Request for Proposals (RFP). The RFQ and RFP would specify basic 
design and planning guidelines, environmental performance commitments and any 
additional mitigation required based on the analysis in this Draft EIS (DEIS).   

As specified in 23 CFR § 636.109, a Design-Build process must be coordinated with 
review under the National Environmental Policy Act of 1969 (NEPA; 42 USC §4321 et 
seq.). While preliminary designs are identified in this DEIS, the Design-Builder has the 
option to propose alternative design concepts so long as they meet the criteria of the 
RFP and the Contract Documents. The design options presented in this DEIS provide 
an envelope for the possible final design of the Replacement Bridge Alternative. The 
options presented in the DEIS represent the extent of work that is expected to be 
reflected in the proposals that are received out of the design build process, thereby 
enabling the team to identify and analyze the potential impacts and mitigation measures 
necessary relevant to the resources in the project area. While preliminary designs are 
identified, the Design-Builder has the option to propose alternative design concepts that 
are consistent with the Final EIS (FEIS), Record of Decision (ROD), and criteria of the 
RFP Contract Documents. The Design-Build process enables the Design-Builder to use 
innovation to further avoid, minimize and mitigate environmental effects and promote 
efficiency in cost and construction duration. 

The options are intended to demonstrate the possible range of impacts of the 
Replacement Bridge Alternative and to identify potential mitigation measures. Should 
an alternative design concept be proposed and selected, FHWA, NYSDOT, and NYSTA 
would evaluate whether the new design would affect the conclusion of this NEPA 
process and whether additional documentation of its potential effects is necessary.  

This EIS will serve as the basis for ROD under NEPA. This EIS will also satisfy review 
requirements of the New York State Environmental Quality Review Act (SEQRA; 6 
NYCRR Part 617 and 17 NYCRR Part 15). 

S-2 PURPOSE AND NEED 

The Tappan Zee Bridge opened to traffic in 1955 as part of the New York State 
Thruway extension between Suffern, New York and Yonkers, New York. Over the 
years, the bridge and its highway connections have been the subject of numerous 
studies and subsequent transportation improvements. Despite these improvements, 
congestion has grown steadily over the years and the aging bridge structure has 
reached the point where major reconstruction and extensive measures are needed to 
sustain this vital link in the transportation system. The purpose of this project is to 
maintain this vital link in the regional and national transportation network by providing 
an improved Hudson River crossing between Rockland and Westchester Counties.  

S-2-1 STRUCTURAL DEFICIENCIES 

An extensive and costly maintenance and capital program has been required to keep 
the Tappan Zee Bridge’s structural elements in a state of good repair. However, the 
existing Tappan Zee Bridge falls short of current engineering standards.  
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Based on criteria provided in the NYSDOT Load and Resistance Factor Design (LRFD) 
Bridge Design Specifications, the Tappan Zee Bridge is classified as a “critical bridge,” 
i.e., one required to be open to all traffic once inspected after a major event and be 
useable by emergency vehicles and for security, defense, economic or secondary life 
safety purposes immediately after the major event. However, the structure currently 
cannot sustain extreme natural or man-made events because it lacks the required 
structural redundancy to withstand them. Lacking this redundancy, the bridge is 
vulnerable to damage from such events, and as a consequence, traffic disruption or full 
closure could result while repairs are undertaken. 

Between 2000 and 2010, NYSTA spent over $500 million to maintain the bridge, and 
NYSTA will continue maintenance of the bridge and will invest capital funds to keep it in 
a state of good repair. NYSTA estimates that it would spend $1.3 billion to maintain and 
repair the bridge over the next decade. Major work activities would include seismic 
upgrades to portions of the bridge, navigational safety improvements, steel and 
concrete repairs, and other miscellaneous work to continue to keep the bridge safe for 
the traveling public. 

S-2-2 OPERATIONAL AND SAFETY DEFICIENCIES 

The Tappan Zee Bridge does not meet current NYSDOT bridge and highway standards 
with respect to such essential characteristics as lane and shoulder widths. It currently 
operates with seven lanes that range in width from 11 feet, 2 inches to 12 feet, narrower 
than the standard 12-foot lane, and has no shoulders or emergency access; emergency 
vehicles must use general traffic lanes to attend to accidents or other incidents on the 
bridge. This adversely affects emergency calls and response times in the area. The 
bridge also has a median consisting of a movable barrier with only 1 foot of clearance 
on either side. This also falls short of NYSDOT’s minimum standard for bridges. 

From 2001 to 2009, more than 2,700 accidents occurred between Interchange 9 (Route 
9) in Tarrytown and Interchange 10 (Route 9W) in Nyack. During this same period, the 
accident rate on this 3.89-mile roadway segment was 2.15 accidents per million miles of 
vehicle travel (acc/MVM), more than twice NYSTA’s statewide average.  

S-2-3 SECURITY DEFICIENCIES 

The Tappan Zee Bridge is a critical infrastructure element within the corridor and 
region. If the Tappan Zee Bridge were to become inoperable, the consequences would 
be severe to the regional and national transportation networks and economies. Its 
structural deficiencies, in combination with the prominence of this crossing as a critical 
roadway link, highlight the need to incorporate redundancy and modern security 
infrastructure at this Hudson River crossing. 

S-2-4 MOBILITY DEFICIENCIES 

During a typical weekday, traffic volumes are higher in the eastbound direction during 
the morning and higher in the westbound direction in the evening. To better handle 
growing volumes, in 1992 NYSTA added a seventh (median) lane to the previously six-
lane bridge, and uses a movable barrier system to assign this median lane to the peak 
traffic direction, providing four eastbound lanes in the morning and four westbound 
lanes in the evening. However, despite the additional travel lane, the bridge remains 
highly congested with frequent travel delays and a poor level of service.  
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The bridge collects tolls in the eastbound direction at the toll plaza in Tarrytown. During 
peak weekday morning periods, the toll plaza generally handles the flow with minimum 
delay, since nearly 90 percent of the drivers have E-ZPass. The weekends are a 
different story, when the traffic volumes are lower, but E-ZPass usage is less than 60 
percent. During this time, queues of cash-paying drivers block access to the E-ZPass 
lanes, spill back onto the bridge, and create traffic delays that reach well into Rockland 
County. 

The bridge also does not allow for multi-modal travel. Buses do operate across the 
bridge, but are subject to the same difficulties as private vehicles and trucks. Cyclists 
and pedestrians are prohibited from crossing the bridge.  

S-3 GOALS AND OBJECTIVES 

Project development is being guided by three goals with supporting objectives that 
address the deficiencies of the existing bridge described above. These goals are as 
follows: 

 Ensure the long-term vitality of this Hudson River crossing. 

 Improve transportation operations and safety. 

 Maximize the public investment in a new Hudson River crossing. 

S-4 PROJECT ALTERNATIVES 

This EIS considers two alternatives—No Build Alternative and Replacement Bridge 
Alternative. Rehabilitation, Tunnel, and Single Span Alternatives were previously 
considered and determined not to be prudent because they would not meet the 
project’s goals and objectives, as discussed below. Therefore, this EIS does not assess 
the Rehabilitation, Tunnel, or Single Structure Alternatives for the Tappan Zee Hudson 
River Crossing Project. 

S-4-1 NO BUILD ALTERNATIVE 

NEPA requires that an EIS consider a No Build Alternative. The No Build Alternative 
reflects the continuation of the existing Tappan Zee Bridge and serves as the baseline 
condition against which the potential benefits and impacts of the Replacement Bridge 
Alternative are evaluated. 

Under the No Build Alternative, the Tappan Zee Bridge would retain its current, seven-
lane configuration. NYSTA would spend $1.3 billion to maintain and repair the bridge 
over the next decade. Major work activities would include seismic upgrades to portions 
of the bridge, navigational safety improvements, steel and concrete repairs, and other 
miscellaneous work to continue to keep the bridge safe for the traveling public.  

Extraordinary maintenance efforts and capital projects would ensure that the bridge 
continues to be safe to the traveling public, but these projects would not correct all of 
the structural, operational, safety, security, or mobility needs of the bridge. Therefore, 
given the age of the bridge and its vulnerabilities in extreme events, it is possible that 
under the No Build Alternative, the crossing could be closed altogether at some point in 
the future, resulting in the loss of a critical infrastructure element to an important 
transportation corridor.  
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In addition to the population and employment growth projections for Westchester and 
Rockland Counties over the next 30 years, there are certain projects that will be 
undertaken independent of the project alternatives for the Tappan Zee Hudson River 
Crossing. The assessment of the No Build Alternative in this EIS accounts for 
background growth, which includes the specific projects that would be developed 
independent of the Tappan Zee Hudson River Crossing Project. 

S-4-2 REPLACEMENT BRIDGE ALTERNATIVE 

The Replacement Bridge Alternative would result in a new bridge crossing of the 
Hudson River between Rockland and Westchester Counties. To conform to highway 
design standards, including widths and grades, the Replacement Bridge Alternative 
would result in new structures and modifications to Interstate 87/287 between 
approximately Interchange 10 (Route 9W) in Nyack and Interchange 9 (Route 9) in 
Tarrytown. The Replacement Bridge Alternative would consist of two parallel structures 
to the north of the existing bridge. The following sections describe the proposed 
landings, approach spans, main spans, and ancillary facilities of the Replacement 
Bridge Alternative.  

The design options presented in this DEIS provide an envelope for the possible final 
design of the Replacement Bridge Alternative. The options presented in the DEIS 
represent the extent of work that is expected to be reflected in the proposals that are 
received out of the design-build process, thereby enabling the team to identify and 
analyze the potential impacts and mitigation measures necessary relevant to the 
resources in the project area. While preliminary designs are identified in this DEIS, the 
Design-Builder has the option to propose alternative design concepts that are 
consistent with the FEIS, ROD, and criteria of the RFP Contract Documents. 

S-4-2-1 LANDINGS 

In Rockland and Westchester Counties, Interstate 87/287 would be shifted northward to 
meet the new abutments of the Replacement Bridge Alternative.  

Rockland County 

There are two options for the Replacement Bridge Alternative’s approach spans—the 
Short Span and Long Span Options. Each would result in different configurations of the 
Rockland County landing as described below.  

Approximately 150 feet west of the South Broadway Bridge, the roadway would begin to 
shift northward from its existing centerline. The highway would continue to operate with 
10 lanes: 8 general traffic lanes (4 eastbound and 4 westbound); 1 eastbound 
acceleration lane from Interchange 10 (Route 9W); and 1 westbound deceleration lane 
to Interchange 10 (Route 9W). Left and right shoulders would be provided in both 
directions. The eastbound acceleration lane and the westbound deceleration lane would 
end approximately 300 feet west of River Road, and as it approaches the bridge, the 
roadway would consist of 8 general traffic lanes with left and right shoulders.  

The new bridge abutment would be located approximately 75 feet west of River Road. 
At the point where it meets the approach spans of the new bridge, the northern 
boundary of the highway would be approximately 100 feet north of its existing 
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boundary. The highway would exit Rockland County at an elevation of between 16 and 
23 feet above River Road. 

Reconfiguration of the Rockland landing would require reconstruction of the South 
Broadway Bridge slightly east of its existing location. The reconfigured highway would 
also require that new eastbound and westbound maintenance ramps be constructed 
from Interstate 87/287 to River Road. For the Long Span Option, the eastbound 
maintenance ramp would extend about 100 feet further inland than in the Short Span 
Option. The longer maintenance ramp is required to meet the higher elevation of the 
highway in the Long Span Option. 

Westchester County 

The new bridge would enter Westchester County with 60 feet of clearance above Metro 
North Commuter Railroad’s Hudson line. The new bridge structures would straddle the 
centerline of the existing bridge, and the new alignment would extend approximately 
100 feet to the north and 100 feet to the south of the existing bridge. The new bridge 
abutments would be located approximately 200 feet inland of the Hudson line. 

In the eastbound direction, Interstate 87/287 would widen from four to five lanes on the 
bridge as it nears the Westchester abutment. The three inner lanes would serve as 
highway-speed E-ZPass lanes through the Westchester County toll plaza. The right two 
lanes would serve cash/E-ZPass customers, and these two lanes would widen to seven 
cash/E-ZPass lanes through the toll plaza. In total, the highway would carry 10 lanes 
through the Westchester County toll plaza. 

East of the toll plaza, the highway would narrow to six eastbound lanes, five general 
traffic lanes and one deceleration lane to Interchange 9 (Route 9). The highway-speed 
E-ZPass lanes would remain separated from the cash/E-ZPass to a point approximately 
200 feet east of the Broadway Bridge (Route 9). Therefore, motorists that would exit at 
Interchange 9 (Route 9) would use the cash/E-ZPass lanes. Between the Broadway 
Bridge (Route 9) and a point approximately 400 feet to its east, the highway would 
narrow from five to four lanes and would resume its existing alignment. 

In the westbound direction, the modified Westchester landing would extend from the 
Broadway Bridge (Route 9) to about 100 feet west of the shoreline. The westbound 
highway would consist of four lanes as it would pass beneath the Broadway Bridge 
(Route 9). West of the Broadway Bridge, the westbound Interchange 9 (Route 9) on-
ramp would join the highway, and an acceleration lane would be provided for 
approximately 750 feet. The acceleration lane would end approximately 100 feet west 
of the shoreline, and the highway would continue as four westbound lanes as it crosses 
the Hudson River. 

The modified Westchester landing would include 12-foot traffic lanes, a left shoulder, 
and a right shoulder in both the eastbound and westbound directions. There would be 
additional median space in the eastbound direction between the highway-speed E-
ZPass lanes and the cash/E-ZPass lanes. 

The modifications to the Westchester landing would require reconstruction of the toll 
plaza, the westbound on-ramp from Interchange 9 (Route 9), and the existing New York 
State Thruway maintenance facility at Interchange 9 (Route 9). 



  
 Executive Summary 

 S-7  

S-4-2-2 APPROACH SPANS 

There are two options for the approach spans that provide a framework for the 
evaluation of impacts in the DEIS. The approach spans link the landings with the main 
spans over the navigable channel. These options—Short Span and Long Span—differ 
in terms of the type of structure as well as the number of and distance between bridge 
piers. Both approach span options would include eight travel lanes (four eastbound and 
four westbound) with inside and outside shoulders on both structures. The north 
structure of each approach span option would also include a shared-use path. The 
approach span options would maximize the public investment for and would not 
preclude future transit service across the Tappan Zee Hudson River Crossing. 

Short Span Option 

The Short Span Option would consist of two parallel bridge structures that would have a 
typical highway design with a road deck supported by girders and piers. The parallel 
structures would be separated by a gap that would vary in dimension across the 
approach spans. The following describes the general characteristics of the Rockland 
County and Westchester County approach spans for the Short Span Option: 

 The Rockland County approach spans would extend 4,125 feet between the 
abutments and the main spans. Each approach span would consist of 43 sections 
with an average distance between the piers of about 230 feet. There would be no 
gap between the parallel highway decks at the abutments. The gap between the 
highway decks would widen to 70 feet at the main spans. 

 The Westchester County approach spans would extend 1,800 feet between the 
main spans and the abutments, and each would consist of 16 sections with an 
average distance between the piers of approximately 230 feet. The gap between 
the parallel highway decks would range from 70 feet at the main spans to 40 feet at 
abutments. 

As the approach spans meet the main span, the road deck would be at an elevation of 
175 feet above the Hudson River’s mean high-tide level. 

Long Span Option 

The Long Span Option would also consist of two parallel bridges structures. Each 
structure would have a truss supported by piers. The road deck would be located on top 
of the trusses. The parallel structures would be separated by a gap that would vary in 
dimension across the approach spans. The following describes the general 
characteristics of the Rockland County and Westchester County approach spans for the 
Long Span Option: 

 The Rockland County approach spans would extend 4,125 feet between the 
abutments and the main spans. Each approach span would consist of 23 sections 
with an average distance between the piers of about 430 feet. There would be no 
gap between the parallel highway decks at the abutments. The gap between the 
highway decks would widen to 70 feet at the main spans. 

 The Westchester County approach spans would extend 1,800 feet between the 
main spans and the abutments, and each would consist of 10 sections with an 
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average distance between the piers of 430 feet. The gap between the parallel 
highway decks would range from 70 feet at the main spans to 40 feet at abutments. 

As the approach spans meet the main span, the road deck would be at an elevation of 
195 feet above the Hudson River’s mean high-tide level. 

S-4-2-3 MAIN SPANS 

The main spans are the portions of the bridge that cross the navigable channel of the 
Hudson River, and would provide adequate vertical and horizontal clearance for marine 
transport. This DEIS considers two options for the bridge’s main spans over the 
navigable channel—Cable-stayed and Arch. These main span options represent 
potential designs for spanning the main span navigational channel. However, the 
Design-Builder may consider design options that are within the parameters of these 
designs.  Both options would result in a horizontal clearance of at least 1,042 feet and a 
vertical clearance of 139 feet over the navigable channel at mean high water. Both main 
span options would include eight travel lanes (four eastbound and four westbound) with 
inside and outside shoulders on both structures. The north structure of each main span 
option would also include a shared-use path. The main span options will maximize the 
public investment for and would not preclude future transit service across the Tappan 
Zee Hudson River Crossing. 

Cable-stayed Option 

The Cable-stayed Option would result in two spans each supported by two towers and 
cables connected to towers. The four towers (two towers per span) would rise about 
400 feet above the road deck and would be set approximately 300 feet outward from 
the limits of the navigable channel. Cables would extend from each of the towers to 
various points on the road deck, in effect holding it up from above. The cables would 
support the entirety of the main spans between the approach structures. The cables 
would extend both eastward and westward from each tower tying into the road deck as 
much as 300 feet away from the towers. The cables would be anchored to the ground 
through the tower foundations. Each section of the road deck would be connected to 
the towers by multiple cables.  

Arch Option 

This option would consist of two structures each supported by steel arches. Each 
structure would have two steel arches that would extend eastward and westward from 
the main spans’ piers. The main spans’ piers would be located about 500 feet outward 
from the limits of the navigable channel. The supports would curve upward and support 
the road deck from below. On either side of the navigable channel, the curved supports 
would extend above the road deck and meet in the middle forming the arch. The top of 
the arch would be about 200 to 300 feet above the road deck. Suspender cables would 
extend vertically from the arch structure to support the road deck.  

S-4-2-4 OPERATIONS 

Each deck would have four 12-foot traffic lanes, a left shoulder and emergency access, 
a right shoulder, and barriers along the decks’ edges. The left and right shoulders would 
serve as disabled vehicle lanes. The left shoulder would also provide emergency 
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vehicle access. The extra-wide left shoulders would be provided only on the bridge itself 
and would narrow at the abutments to the Westchester or Rockland County landings. 

A shared-use path would be provided along the northern edge of the Replacement 
Bridge Alternative’s north superstructure. The path would serve cyclists and pedestrians 
and would be 12 feet wide with a 2-foot safety buffer between the path and the traffic 
lanes (14 feet total). In Rockland County, the shared-use path would connect to 
Esposito Trail via the South Broadway Bridge in South Nyack, following the westbound 
lanes of Interstate 87/287 from the abutment to the South Broadway Bridge. In 
Westchester County, the shared-use path would connect to Route 9 (South Broadway), 
following the westbound lanes of Interstate 87/287 from the abutment to the westbound 
on-ramp at Interchange 9, meeting Route 9 at the bottom of the westbound on-ramp. 

S-4-2-5 ANCILLARY FACILITIES 

The NYSTA maintenance facility and the New York State Police barracks on the north 
side of Interstate 87/287 at Interchange 9 (Route 9) would be relocated during 
construction to use this space for a contractor staging area. Upon completion of the 
Replacement Bridge Alternative, a new maintenance facility and New York State Police 
barracks would be constructed at approximately the same location within the existing 
NYSTA right-of-way. 

The Replacement Bridge Alternative would relocate the bridge maintenance ramps in 
Rockland County to meet the new alignment of the Replacement Bridge Alternative. 
These ramps would begin at River Road and rise to the grade of Interstate 87/287 east 
of the South Broadway Bridge in South Nyack. Because the Long Span Option would 
be at a higher elevation than the Short Span Option, its maintenance ramps would 
extend further west of River Road. 

Permanent stormwater controls will be designed and constructed in accordance with 
the New York State Department of Environmental Conservation’s (NYSDEC’s) 
Stormwater Design Manual, NYSDOT’s Highway Design Manual, NYSDOT’s The 
Environmental Manual, and NYSTA engineering guidance. The permanent controls 
would be developed as part of the Stormwater Pollution Prevention Plan (SWPPP) for 
the Replacement Bridge Alternative. Locations for the facilities would be determined as 
the final design for the Replacement Bridge Alternative is developed. 

S-4-2-6 SECURITY 

The Replacement Bridge would include design features and systems to protect the 
bridge from man-made events. Its design would incorporate offsets and clearances to 
limit access to key structure features. Surveillance and detection systems would be 
installed on the bridge, and a central command center would be located at NYSTA’s 
maintenance facility to provide 24-hour monitoring of the bridge. 

S-4-2-7 PROPERTY ACQUISITION 

Construction of the Replacement Bridge Alternative would require both temporary 
(construction-period) and permanent property acquisitions and easements.  
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S-4-2-8 CONSTRUCTION DURATION AND COST 

Depending on the outcome of the Design Build process,  the construction duration is 
anticipated to range from 3 to 5½ years, and the construction cost is anticipated to 
range from $3.5 to $5 billion. The Design Build project delivery method would introduce 
innovation and may reduce construction time, cost, and environmental impacts. 

For purposes of analysis in this DEIS, a construction duration of 4½- to 5½ years was 
assumed, and the construction cost was assumed to $4.64 billion (in 2012 dollars). 

S-4-2-9 PILE INSTALLATION AND DEMONSTRATION PROGRAM 

To assist in the preliminary engineering investigations, cost estimates, and 
development of potential environmental performance commitments during construction, 
NYSDOT and NYSTA will undertake a Pile Installation and Demonstration Program 
(PIDP) and geotechnical borings. NYSDOT and NYSTA have secured the necessary 
permits and approvals for the PIDP and geotechnical borings and work is expected to 
begin in the winter or early spring of 2012. As part of that program, NYSDOT and 
NYSTA will install and test the structural performance of a number of piles of varying 
diameters and monitor the efficacy of various noise attenuation measures. Any relevant 
data from these test programs will be incorporated into the Final EIS for the Tappan 
Zee Hudson River Crossing Project. 

S-4-2-10 ALTERNATIVES CONSIDERED AND ELIMINATED 

Rehabilitation Alternative 

The Alternatives Analysis for Rehabilitation and Replacement of the Tappan Zee Bridge 
Report (March 2009) identified four rehabilitation options to enhance the structural 
integrity and operation of the existing Tappan Zee Bridge. Four rehabilitation options 
were considered: 

1) Replacement Causeway and Rehabilitated Main Span; 

2) Replacement Causeway and Widened Main Span; 

3) Replacement Causeway, Rehabilitated Main Span, and Single Level Supplemental 
Bridge; and 

4) Replacement Causeway, Rehabilitated Main Span, and Dual Level Supplemental 
Bridge. 

The Alternatives Analysis for Rehabilitation and Replacement of the Tappan Zee Bridge 
Report was part of the Scoping Summary Report for the Tappan Zee Bridge/I-287 
Corridor Project. It was widely distributed and the subject of intensive public and agency 
review and comment. The report concluded that the Rehabilitation Alternative is not 
prudent for the reasons described below. The findings of the report were reviewed in 
the context of the goals and objectives for the current project, and the conclusion was 
confirmed. 

The Rehabilitation Alternative would fail to meet the project goal of ensuring the long-
term vitality of the Tappan Zee Hudson River crossing for the following reasons: 

 The Rehabilitation Alternative would be designed to comply with seismic criteria, 
which are based on strength, but would lack ductility, which allows bridge members 
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to endure changes in shape without breaking. Therefore, the Rehabilitation 
Alternative would be vulnerable during an extremely long or intensive earthquake. 

 The Rehabilitation Alternative options that have a single structure (Options 1 and 2) 
would lack service redundancy. If the bridge were heavily damaged by a natural or 
man-made event, it could be closed for repairs. If the bridge were closed, there 
would be no alternative routing for traffic at this location along the Hudson River.  

The Rehabilitation Alternative would fail to meet the project goal of improving 
transportation operations and safety on the crossing for the following reasons: 

 The Rehabilitation Alternative would lack alternative load path redundancy (i.e., the 
ability of bridge members to be supported by multiple means, such as a deck 
supported both by a deck truss and by a bridge cable). As such, the Rehabilitation 
Alternative would not adequately address security or operational concerns, since a 
fire, vessel collision, or other man-made event could more easily cause severe 
damage to the structure and require its closure. Its closure would severely affect 
traffic operations, freight movement, and economic conditions across the region. 

The Rehabilitation Alternative would fail to meet the project goal of maximizing the 
public investment in a new Hudson River crossing for the following reasons: 

 The life span of bridge components retained in the Rehabilitation Alternative would 
be shorter than those of a new bridge. To maximize the public investment in a new 
Tappan Zee Hudson River Crossing, the desired life span of the new structure is at 
least 100 years before major maintenance or rehabilitation is needed. However, 
components of the Rehabilitation Alternative would need major maintenance or 
replacement in as few as 50 years.  

 The construction duration for the Rehabilitation Alternative would be one year 
longer than for a replacement bridge. 

 There is much uncertainty associated with rehabilitation projects in that the extent of 
damage to certain bridge components may not be fully known until they are actually 
replaced. This uncertainty would have the potential to substantially increase the 
construction cost and duration of the Rehabilitation Alternative. 

 The Rehabilitation Alternative would involve both upland and in-water construction 
activities and would be expected to result in many of the same environmental 
impacts of a replacement bridge. 

 The Rehabilitation Alternative with two bridges would cost $2.5 to $2.7 billion more 
than the Replacement Bridge Alternative. It would also result in more in-water work 
and would have the same deficiencies described above in terms of life cycle and 
vulnerabilities. 

Given these considerations, the Rehabilitation Alternative would not meet the project’s 
purpose and need and was eliminated from further consideration in this EIS.  
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Tunnel Alternative 

A newly bored or immersed tunnel between Rockland and Westchester Counties was 
previously studied (Alternatives Analysis for Hudson River Highway Crossing, July 
2007) and was concluded not to be prudent for the following reasons.  

The Tunnel Alternative would consist of five separate bored tubes with two lanes each 
or an immersed tunnel with two chambers. To provide for a maximum desired highway 
grade and to accommodate the topography of the affected area, the bored tunnel would 
stretch seven miles from Interchange 12 (NY 303/Palisades Center Drive) in Rockland 
County to east of Interchange 10 (Route 9) in Westchester County. In contrast, the 
immersed tunnel would be shallower and would come to the surface closer to the 
shoreline. However, it would require extensive shoreline and in-water work. 

Compared with the Replacement Bridge Alternative, the Tunnel Alternative would take 
longer to construct and would entail a higher cost ($8 billion as compared with $4.6 
billion). The Tunnel Alternative would require acquisition of substantial rights-of-way for 
its approach structures, portals, and ventilation structures. The tunnel’s construction 
would substantially impact the Talleyrand Swamp and the Rockland and Westchester 
County shoreline of the Hudson River where its ventilation structures would be sited.  

The Tunnel Alternative would offer less operational flexibility than a bridge. Traffic 
would be separated into two or five tubes, resulting in less flexibility to maintain traffic 
flow through the tunnel and difficult traffic control at the portals. The tunnel would have 
a 3 percent grade over a long distance, making speed control difficult for trucks. The 
separation of highway operations into separated tubes or chambers over a long 
distance would make emergency response more challenging than for a bridge. 
Furthermore, a bored tunnel would result in the removal of Interchanges 9 (Route 9), 10 
(Route 9W), and 11 (Route 9W), and connectivity to Interstate 87/287 from local roads 
in eastern Rockland County would be lost.  

While the Tunnel Alternative would meet some of the goals and objectives of the 
project, it would fail to meet the goal of “maximizing the public investment in a new 
Hudson River crossing” for the following reasons: 

 The Tunnel Alternative would require higher construction costs and a longer 
duration of construction activities than a replacement bridge. As such, this 
alternative would not be cost-effective or yield maximum benefit in relation to its 
financial investment. 

 The Tunnel Alternative would result in greater disruption to surrounding land uses 
than a replacement bridge, as extensive construction would be required outside of 
the existing New York State Thruway right-of-way, thereby requiring greater land 
acquisition. 

 The Tunnel Alternative would not provide an opportunity to implement a shared-use 
pathway for cyclists and pedestrians.  

Given these considerations, the Tunnel Alternative would not meet the project’s goal to 
maximize the public investment in this Hudson River crossing. Thus, the Tunnel 
Alternative was eliminated from further consideration in this EIS.  
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Single Structure Alternative 

Comments received during the scoping process for the Tappan Zee Bridge Hudson 
River Crossing Project called for examination of a Single Structural Alternative. The 
Single Span Alternative would involve the replacement of the existing Tappan Zee 
Bridge with a new eight-lane crossing on a single structure, whereas the Replacement 
Bridge Alternative would include two structures. 

As noted above, this critical crossing requires service redundancy. In the event that a 
man-made or natural event would severely damage the bridge, the entire crossing 
would be subject to closure. Also, NYSTA would be more limited in its ability to maintain 
a single structure since it must remain open to traffic during repairs. 

The constructability of the Single Structure Alternative is more difficult than for the 
Replacement Bridge Alternative. The Single Span Alternative would be a wide 
structure, which would likely need to be constructed in multiple phases to maintain a 
proper transition between the bridge and landings without impeding traffic flow. 
Furthermore, construction of the second or third phase of a single structure would be 
difficult if traffic were operating across the first phase, and it is likely that the Single 
Span Alternative would require that the existing bridge remain in use for a longer 
period. There would also be more property needed at the landings, and there would be 
piers in the river during construction. 

Given these considerations, the Single Structure Alternative would not meet the 
project’s goals to improve transportation operations and safety on the crossing and to 
maximize the public investment in this Hudson River crossing. Thus, the Single Span 
Alternative was eliminated from further consideration in this EIS. 

S-5 PROCESS, AGENCY COORDINATION, AND PUBLIC 
PARTICIPATION 

NYSDOT and NYSTA are requesting approvals from FHWA and other federal agencies 
for implementation of the Tappan Zee Hudson River Crossing Project. These federal 
approvals are subject to environmental review NEPA.  

The project is classified as a NEPA Class I project in accordance with 23 CFR 
§ 771.115, which requires an EIS to determine the likely impacts the project will have 
on the environment. The steps in the NEPA EIS process are (1) issuance of a Notice of 
Intent (NOI); (2) issuance of a Notice of Scoping (initiating the public comment period 
on the scope of the project); (3) publication of a DEIS consistent with NEPA and other 
applicable regulations and requirements; (4) public review of the DEIS, including a 
public hearing and period for public comments on the document; (5) publication of a 
FEIS that include the comments and responses on the DEIS and any necessary 
revisions to address the comments; and (6) approval of a ROD.  

In accordance with SAFETEA-LU Section 6002, this environmental document may be 
adopted or used by any Federal agency making any approval associated with the 
Tappan Zee Hudson River Crossing Project.  
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S-5-1 STATE ENVIRONMENTAL QUALITY REVIEW ACT (SEQRA) 

SEQRA requires New York governmental agencies to identify potential environmental 
effects that would result from their discretionary actions, and to the extent that 
significant adverse impacts are identified, avoid, minimize or mitigate those impacts to 
the maximum extent practicable, consistent with social, economic, environmental, and 
other considerations. For all actions under SEQRA, no involved New York State agency 
may undertake, fund, or approve the action until review under SEQRA is complete and 
SEQRA findings have been issued, unless such actions fall within certain statutory or 
regulatory exemptions. 

The project is classified as a SEQRA Type I action (6 NYCRR § 617.4 and 17 NYCRR 
Part 15), indicating that it has the potential for environmental impacts that should be 
evaluated under SEQRA. In accordance with 6 NYCRR § 617.15 and 17 NYCRR Part 
15, the NEPA and SEQRA processes for the Tappan Zee Hudson River Crossing 
Project are being coordinated, and therefore, NYSDOT, NYSTA, and other New York 
State agencies undertaking a discretionary action for this project have no obligation to 
prepare an additional EIS under SEQRA. Rather, NYSDOT, NYSTA, and other New 
York State agencies will make SEQRA findings based on the Federal FEIS. 

S-5-2 OTHER FEDERAL AND STATE REGULATORY REQUIREMENTS, 
PERMITS, AND APPROVALS 

Implementation and construction of the Tappan Zee Hudson River Crossing Project is 
subject to a number of state and federal permits and approvals in addition to NEPA and 
SEQRA. The list below is a summary of the regulatory requirements identified thus far 
as applicable to this project. 

 Clean Air Act (42 USC § 7506(c); 40 CFR Part 93).  

 Clean Water Act (33 USC §§ 1251-1387).  

 Coastal Zone Management Act (16 USC §§ 1451, et seq.; 15 CFR Part 930; New 
York Executive Law Article 42; 19 NYCRR Part 600).  

 Eminent Domain Procedures Law.  

 Endangered Species Act (16 USC §§ 1531-1544; 50 CFR Part 402).  

 Environmental Justice (Executive Order 12898 of 1994, 59 CFR Page 7629, 
February 16, 1994; 1997 U.S. Department of Transportation [USDOT] “Order to 
Address Environmental Justice in Minority Populations and Low-Income 
Populations,” 62 CFR Page 18377, April 15, 1997).  

 Floodplains (Executive Order 11988 of 1977; USDOT Order 5650-2, “Floodplain 
Management and Protection,” April 23, 1979).  

 General Bridge Act of 1946 (22 USC § 403).  

 Grant or License of Land Underwater (New York State Public Lands Law 
§ 6-75.7b).  

 Incidental Take Permit (6 NYCRR Part 182.11).  

 Magnuson-Stevens Fishery Conservation and Management Act (16 USC §§ 1801-
1884).  
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 Marine Protection, Research and Sanctuaries Act (16 USC §§ 1431, et seq., and 33 
USC §§ 1401, et seq.).  

 National Historic Preservation Act (16 USC § 470, et seq.; 36 CFR Part 800).  

 Rivers and Harbors Act of 1899 (33 U.S.C. 403). 

 Smart Growth Public Infrastructure Policy Act (ECL § 6-0101, et seq.).  

 State Pollutant Discharge Elimination System (6 NYCRR Part 750).  

 Tidal Wetlands Law (ECL Article 25).  

 Uniform Relocation and Assistance and Real Property Acquisition Policies Act of 
1970 (42 USC § 4601, et seq.).  

 U.S. Department of Transportation Act—Section 4(f) (49 USC § 303; 23 CFR §774).  

 Wetlands (Executive Order 11990 of 1977; USDOT Order 5660.1A, “Preservation of 
the Nation’s Wetlands,” August 24, 1978).  

S-5-3 AGENCY COORDINATION 

Section 6002 of SAFETEA-LU increased opportunities for federal, state, and local 
agencies to have active and early involvement in the NEPA process and to provide 
comments on the project’s purpose and need, environmental study methodology, and 
alternatives under consideration. It requires the development of a coordination plan for 
all highway and transit projects for which an EIS is prepared under NEPA. FHWA, 
NYSDOT, and NYSTA outlined a coordination plan in the Scoping Information Package, 
as well as a Cooperating Agencies’ agreement. The plan described the process and 
communication methods that have been and will be followed to disseminate information 
about the project, as well as to solicit and consider input from the agencies. The 
coordination plan will be in effect throughout the EIS process. The coordination plan is a 
flexible, “living” document that can be amended as needed.  

FHWA identified and invited federal agencies and NYSDOT and NYSTA identified and 
invited New York State agencies to participate in the Section 6002 coordinated review 
by serving as cooperating or participating agencies. According to Council on 
Environmental Quality (CEQ) regulations (40 CFR § 1508.5), “cooperating agency” 
means any federal agency, other than a lead agency, that has jurisdiction by law or 
special expertise with respect to any environmental impact involved in a proposed 
project or project alternative. “Participating agencies” are those federal, state, or local 
agencies or federally recognized Native American tribes with an interest in the project.  

The following agencies have been identified as cooperating agencies: 

 Advisory Council on Historic Preservation (ACHP); 

 National Marine Fisheries Service (NMFS); 

 U.S. Army Corps of Engineers (USACE); 

 U.S. Coast Guard (USCG); 

 U.S. Environmental Protection Agency (USEPA); 

 U.S. Fish and Wildlife Service (USFWS); 

 New York State Department of Environmental Conservation (NYSDEC);  

 New York State Department of State (NYSDOS); 
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 New York State Office of General Services (NYSOGS); and  

 State Historic Preservation Officer (SHPO) of the New York State Office of Parks, 
Recreation and Historic Preservation (OPRHP).  

S-5-4 PUBLIC OUTREACH PROGRAM  

Continuing the commitment to an open, participatory process, the project has solicited 
early and continued feedback from the public and from agencies; encouraged open 
discussion of project details and issues; and has provided opportunities for comments 
and questions. These efforts will continue throughout the environmental review of the 
Tappan Zee Hudson River Crossing Project. Tools that have been and will continue to 
be used in the public involvement program include:  

 Public meetings and open houses;  

 Project hot line;  

 Project website (www.tzbsite.com);  

 Mailing list;  

 Informational materials at key points during the project development process;  

 Media outreach; and  

 Repositories.  

S-6 ENVIRONMENTAL EFFECTS 

Summarized in this section in tabular form are the findings of the environmental 
analyses performed for this EIS. Analyses were performed to determine the potential for 
adverse and/or beneficial impacts in the following categories: transportation; community 
character; land acquisition, displacement, and relocation; parklands and recreational 
resources; socioeconomic conditions; visual and aesthetic resources; historic and 
cultural resources; air quality; noise and vibration; energy and climate change; 
topography, geology, and soils; water resources; ecology; hazardous waste and 
contaminated materials; and construction impacts.  

Table S-1 provides a summary of the long-term (operational) environmental effects of 
the No Build and Replacement Bridge Alternatives. The implementation and operation 
of the Replacement Bridge Alternative has the potential to result in adverse impacts on 
visual and aesthetic resources; historic and cultural resources; noise; and ecological 
resources. Mitigation measures to avoid or minimize these adverse impacts are shown 
in Table S-2. 

The design and construction of the Replacement Bridge Alternative would incorporate 
Environmental Performance Commitments (EPCs) to minimize the environmental 
impacts from construction (see Table S-3). Table S-4 identifies the potential 
construction-period effects of the Replacement Bridge Alternative accounting for the 
EPCs identified in Table S-3 and included in the project’s design and construction. 
Where adverse construction-period impacts have been identified, mitigation measures 
are proposed as shown in Table S-5. 
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Table S-1
Summary of Environmental Effects—Operational Period

Environmental 
Resource Area No Build Alternative Replacement Bridge Alternative 

Transportation 

The No Build Alternative would not correct existing non-standard highway features of the Tappan Zee Bridge, which include a 
lack of shoulders, limited site distances, and steep grades. These elements create operational difficulties and reduced 
throughput on the bridge. Additionally, the lack of a full shoulder or breakdown lane contributes to an increase in vehicle delays 
due to traffic incidents and accidents and limits the ability of accident management and emergency response services.  

Overall, the Replacement Bridge Alternative would not adversely impact transportation. Future traffic volumes on the bridge 
would be the same in the future with or without the Replacement Bridge Alternative. The Replacement Bridge Alternative would 
have a beneficial direct effect by enhancing operational efficiency, improving safety and emergency access, and providing for 
pedestrian/cycling access. The Replacement Bridge Alternative would provide for left and right shoulders, 12-foot travel lanes, 
reductions in grade, and highway speed E-ZPass lanes. These measures, along with pavement, signage, and lighting 
improvements, would reduce the accident rates, as well as the time to respond to and address accidents and incidents. In turn, 
these improvements would reduce delays experienced by motorists. The improvements in vehicle operations across the bridge 
would also benefit existing transit services that operate across the Tappan Zee Hudson River crossing. The Replacement Bridge 
Alternative would not alter the horizontal and vertical clearances of the navigable channel, and therefore, would not impact 
marine transport. The Replacement Bridge Alternative’s shared-use (bicycle and pedestrian) path would increase the public’s 
access to trail systems and bicycle routes on both sides of the Hudson River and would substantially enhance mobility of cyclists 
and pedestrians. 

Community Character 

The No Build Alternative would not change land use and planning in the study area, and no land would be acquired for right-of-
way purposes. Under this alternative, no impacts to community facilities would result, and the improvements associated with the 
Replacement Bridge Alternative would not occur.  

Other existing trends and economic forces may influence changes within the study area in the No Build Alternative. For example, 
projected traffic growth on Interstate 87/287 and other highways would cause increased congestion throughout the 
transportation system. The majority of the policy documents and comprehensive plans of jurisdictions within the study area 
acknowledge the importance of replacing the Tappan Zee Bridge in a cost- and time-efficient manner. As such, the No Build 
Alternative would be inconsistent with these policies. 

The project would be expected to preserve and enhance the quality of life and character of the communities and neighborhoods 
in the study area as a result of the improvements to access, mobility, and safety, as well as fewer instances of travel delays 
because of the addition of shoulder and emergency access. The project was found to have no adverse impacts on land use 
patterns, zoning, and other planning policies, community facilities, or overall community character in the affected communities. 

 

Land Acquisition, 
Displacement, and 

Relocation 

In the No Build Alternative, there would be no land acquisition and there would be no impacts resulting from the displacement of 
property owners, residents, or businesses. 

Twelve parcels have been identified for full or partial acquisition or temporary easements along the Interstate 87/287 right-of-way 
in Rockland County. One small permanent easement would be required in Westchester County. The property acquisitions and 
relocation of nine households in the Village of South Nyack, Town of Orangetown would be undertaken pursuant to the federal 
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 and the New York State Eminent Domain 
Procedures Law. The analysis of potential reduction in property tax revenues associated with the full and partial acquisitions 
(including all temporary easements) indicates that the amount would be less than 1 percent of current total tax levies for all the 
affected jurisdictions. Therefore, there would not be any adverse impacts and no mitigation is required. 

Parklands and Recreational 
Resources  

The No Build Alternative would not change horizontal or vertical clearances of the navigable channel through the Hudson River, 
and therefore, it would have no effect on recreational boating in the study area. The No Build Alternative would not alter any 
existing or planned parklands or recreational areas within the study area. However, the No Build Alternative would not provide 
for a shared-use path across the Hudson River, and pedestrians and cyclists would continue to be prohibited on the Tappan Zee 
Bridge. Thus, the No Build Alternative would not enhance or improve recreational opportunities in Rockland or Westchester 
Counties. 

The project’s shared-use path would be a benefit to parklands and recreational resources by providing a pedestrian and bicycle 
crossing over the Hudson River and linking established trailway systems in Rockland and Westchester Counties. 

The temporary acquisition of 0.03 acres (3.7 percent) of Elizabeth Place Park for construction purposes would not result in 
adverse impacts on parklands and recreational resources since the park would be returned to public use upon the completion of 
construction.  

The Replacement Bridge Alternative would result in a 0.04-acre temporary easement (during construction) and a 0.01-acre 
partial acquisition (permanent) of the 0.05-acre green space located southeast of Elizabeth Place Park. Following construction, 
0.04 acres of this property would be returned to green space. The 0.01 acres would be permanently incorporated into the right-
of-way of the South Broadway Bridge. Since the partial acquisition of this small area (0.01 acres) of green space would avoid 
adverse traffic and economic impacts, and the partial loss of this green space would be fully compensated by the construction of 
an approximately 4-acre shared-use path over the replacement bridge, its permanent incorporation into the project is not 
considered an adverse impact.  

Socioeconomic Conditions 

Given its age and vulnerabilities, the existing Tappan Zee Bridge is susceptible to extreme events and potential closure. If the 
bridge were closed, this vital link between the population and employment centers of Rockland and Westchester Counties would 
be removed, causing a break in the regional and national transportation network. As a result, the local and regional population 
and workforce would be adversely affected by the No Build Alternative.  

Given that the regional population could be adversely affected by the No Build Alternative, there could be socioeconomic 
impacts on specific populations of the elderly, disabled, and low-income and minority populations. 

The Replacement Bridge Alternative would ensure the long-term viability of the Hudson River crossing between Rockland and 
Westchester Counties, and would provide benefits to local and regional populations and workforce in terms of improved 
operational mobility and safety.  

There is no anticipated project-related effect on long-term population or workforce characteristics in Rockland or Westchester 
County and the long-term forecasts by NYMTC for all the counties in the region would remain unchanged. Thus, the 
Replacement Bridge Alternative would not alter the demographic profile in the study area and would not result in adverse 
impacts on socioeconomic conditions. 

Visual and Aesthetic 
Resources 

Under the No Build Alternative, there would be no substantial changes to visual quality or views associated with the project. 
Other projects may be developed within jurisdictions located in the study area that could alter existing conditions, and these may 
result in additional locations where residents would have views of the Tappan Zee Bridge, including the General Motors site 
adjacent to the Tarrytown Lighthouse and a mixed-use development one mile north of Interstate 87/287 on the Hudson River 
waterfront. 

A new noise wall along the south side of Interstate 87/287 in Rockland County and greater height and depth of the western 
approach in the Hudson River under the Short Span Option would obstruct views to the Hudson River and Westchester land 
mass from a limited number of residences on Ferris Lane, Bight Lane, and River Road, resulting in adverse visual impacts.  

The greater height and depth of the Long Span Option’s superstructure would result in adverse visual impacts in locations where 
residents located south of Interstate 87/287 in Rockland County (i.e., residents on Ferris Lane, Bight Lane, and River Road) 
would have views of the Palisades Ridge, Hudson River and opposite Westchester shoreline obstructed. 
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Table S-1 (cont’d)
Summary of Environmental Effects—Operational Period

Environmental 
Resource Area No Build Alternative Replacement Bridge Alternative 

Historic and Cultural 
Resources 

The No Build Alternative would have no adverse effects on the Tappan Zee Bridge or other architectural resources in the Area of 
Potential Effect (APE). Any archaeological resources located in the Direct APE would most likely remain in place, though 
disturbance could occur from activities not related to the project.  

Changes to the architectural resources or to their settings may occur irrespective of the project. It is possible that some 
architectural resources in the APE may be removed or deteriorate, while others may be restored. Other projects may be 
developed within jurisdictions located in the study area. Depending on proximity to architectural resources, these future projects 
could have the potential to affect architectural resources. 

The Replacement Bridge Alternative would have direct effects on historic resources in the APE, including the Tappan Zee Bridge 
and two contributing properties (21 Cornelison Avenue and 78 Smith Avenue) in the South Nyack Historic District. 

There is a possibility for direct effects on archaeological resources in the Hudson River portion of the APE, including deeply 
buried, in situ marsh deposits that may contain evidence of prehistoric activity dating to the Early Archaic Period or the Paleo-
Indian Period; and potential submerged shipwrecks and other historic resources such as remains of docks and piers. 

While the Replacement Bridge Alternative would alter view corridors in the APE by replacing the existing Tappan Zee Bridge 
with two new structures a bit further north, it would not result in indirect adverse effects on historic resources. 

Air Quality 

Air quality in the general area of the project would be similar to the existing conditions under the No Build Alternative, with some 
improvements resulting from statewide efforts to reduce pollution and improved vehicular technology as older vehicles are 
replaced with newer, cleaner engines. Under the No Build Alternative, heavy congestion and delays resulting from accidents and 
vehicle breakdowns on the bridge would persist as there would be no shoulders or emergency access to clear the roadway. 
These delays would result in avoidable emissions (as is the case in the existing condition). Additionally, ongoing maintenance 
would be more intense under the No Build Alternative, resulting in some additional emissions. 

No changes in overall traffic patterns, volume, or speed would occur, so there would be no adverse impact on mesoscale air 
quality. The analysis of limited right-of-way changes shows no adverse impact on microscale air quality, including for analysis 
locations on the Replacement Bridge Alternative’s shared-use path. In general, air quality would be similar to the No Build 
Alternative, with some improvement associated with some avoided local congestion on the bridge and at the toll plaza. The 
Replacement Bridge Alternative would not result in adverse impacts on air quality. 

Noise and Vibration The maximum increase in Leq(1) noise levels in the study area, comparing the No Build Alternative with existing conditions, would 
be less than 2 dBA, a barely perceptible change. No changes in noise levels would be abated under the No Build Alternative.  

While the predicted noise levels for the Replacement Bridge Alternative would not exceed the FHWA/NYSDOT substantial 
increase criteria, they would exceed FHWA’s Noise Abatement Criteria resulting in adverse noise impacts.  

Energy and Climate 
Change 

Under the No Action Alternative, bridge maintenance would require energy use and ensuing greenhouse gas emissions that 
would exceed the maintenance requirements for the Replacement Bridge Alternative. Furthermore, heavy congestion occurring 
due to vehicle accidents and breakdowns on the bridge, where no shoulder is available to clear the roadway, would persist, 
resulting in avoidable fuel consumption and greenhouse gas emissions. 

Operational fuel consumption and greenhouse gas emissions would be largely unaffected by the Replacement Bridge 
Alternative. Some benefit may accrue from improved operations (less local congestion). Furthermore, some energy conservation 
measures would be included to reduce operational emissions associated with energy consumption at the toll plaza facility and for 
bridge lighting, and additional measures such as renewable power generation are under consideration. Thus, the Replacement 
Bridge Alternative would not result in adverse impacts on energy or climate change.  

Topography, Geology, and 
Soils 

Under the No Build Alternative, the existing Tappan Zee Bridge and its approaches would continue to function and operate under 
existing conditions. Although some seismic retrofits would be undertaken, the bridge would be more susceptible to earthquakes 
than a new bridge would be. 

The Replacement Bridge Alternative would not adversely impact topography, geology, or soils. Retaining walls would be used to 
support and stabilize any regraded areas, as needed. Erosion and sediment control measures from the project’s Stormwater 
Pollution Prevention Plan would be implemented to minimize soil erosion. Disturbed areas would be revegetated following 
construction to limit any potential erosion. The Replacement Bridge Alternative would meet current seismic design standards, 
providing a substantial improvement over the existing Tappan Zee Bridge which pre-dates these standards and is more 
vulnerable to earthquakes.  

Water Resources 

Under the No Build Alternative, the primary source of groundwater resources within the study area would continue to be 
contributed by the Hudson River with minor contributions from recharge areas. Land use changes within a small portion of the 
recharge area would not adversely affect local groundwater resources. 

The No Build Alternative would also not result in changes that would affect surface water resources and floodplains of Sheldon 
Brook and the Hudson River. As with existing conditions, no treatment of stormwater would take place on the bridge, and 
maintenance of existing drainage systems along Interstate 87/287 would continue according to current practices. Pollutant 
loadings to the Hudson River and Sheldon Brook from stormwater discharge would remain unchanged. Estimated current 
pollutant loadings to the Hudson River from the existing bridge and landing areas are about 48 pounds per year of total 
phosphorus and 69,851 pounds per year of total suspended solids. 

The patterns of pier scour and deposition would remain largely the same as existing conditions, although they may vary 
somewhat with changing water column conditions. Under this condition, a large area near the existing bridge is subject to scour 
due to the narrow column spacing. 

With the proposed stormwater management to treat stormwater quality for the landing areas, the discharge of stormwater from 
the Replacement Bridge Alternative would not produce a net increase in pollutant loading to the Hudson River for total 
suspended solids. It would increase pollutant loading for total phosphorus, but the increase would not be substantial and would 
not result in long-term, adverse changes to the River’s water quality. The proposed collection and treatment of stormwater prior 
to discharge also minimize the potential for adverse environmental impacts to groundwater resources.  

Small incremental incursions into the 100- and 500-year floodplain in Rockland County (0.3 and 10 acres, respectively), the 500-
year floodplain of the Hudson River within Westchester County, and the 100-year floodplain of the Hudson River would not result 
in adverse impacts to floodplain resources or result in increased flooding of adjacent areas. The Hudson River is tidally 
influenced and affected by coastal flooding, and therefore, would not be affected by the project. 

The reduction in the number of piers and subsequent increase in interpier area would result in lower water velocities at the 
replacement bridge compared to the existing bridge. It would also result in less scour (from 62 acres currently to 26 to 41 acres 
with the replacement bridge) and subsequently less sediment resuspension and movement and habitat disturbance.  

Ecology 

In the future without the project, terrestrial and aquatic ecosystems within the project site would remain unchanged and would 
continue to support the same communities of fish, wildlife, and other organisms as at present. The No Build Alternative would 
continue operation of the existing Tappan Zee Bridge, and therefore, would not introduce any new disturbances to ecological 
resources of the area. 

Operation of the replacement bridge would not adversely impact ecological resources. The state-endangered plant species in 
areas of disturbance may require relocation of the plants or other protection measures, unless the state’s impending review of 
the species’ status results in its delisting. Project operation would have minimal impacts on aquatic biota and their habitat, and in 
some cases, may benefit these resources by reducing pier areas, diminishing scouring, and reducing pollutant loadings. 
Operation of the replacement bridge would not increase noise or other disturbances to wildlife above levels that are attributable 
to the existing bridge, and thus, any species currently inhabiting the area would continue to occur with the same likelihood. This 
includes the state-endangered peregrine falcon, which is expected to transition to new nest boxes on the replacement bridge. 
With the selection of appropriate lighting schemes, collisions of night-migrating birds would likely be a rare occurrence and have 
no substantial impact on their populations. 

Hazardous Materials 
Under the No Build Alternative, the existing bridge and the remainder of the study area would continue in their current uses. No 
new bridge or associated new maintenance facilities would be constructed for the project. As with the current conditions, all 
applicable regulatory requirements would be followed in accordance with existing NYSTA/NYSDOT procedures.  

With adherence to applicable laws and regulations, there would be no impacts on hazardous materials. 
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Table S-2
Summary of Mitigation Measures—Operational Period

Environmental Resource 
Area Proposed Mitigation 

Transportation No mitigation measures required.  

Community Character No mitigation measures required.  

Land Acquisition, Displacement, 
and Relocation No mitigation measures required. 

Parklands and Recreational 
Resources No mitigation measures required.  

Socioeconomic Conditions No mitigation measures required. 

Visual and Aesthetic Resources 
The project would result in adverse visual impacts to a limited number of residences along Bight Lane, River Road, and Ferris Lane in the Village of South Nyack (Rockland County). The greater height and depth of the replacement bridge 
superstructure, as well as any potential noise barriers, would obstruct existing scenic views from these properties. While loss of these views cannot be mitigated, the project sponsors will work with affected property owners to develop a plan to help 
offset adverse visual impacts, such as landscaping to screen the bridge structure and any noise barriers. 

Historic and Cultural Resources 

To mitigate removal of the existing S/NR-eligible Tappan Zee Bridge, the following measures would be taken: Historic American Engineering Record (HAER) documentation of the bridge; produce educational materials for use by local libraries, historical 
societies, and educational institutions; and possible interpretive signage along the shared-use path. 

To mitigate acquisition and demolition of two contributing properties in the South Nyack Historic District, the following measures would be taken: plant vegetation along any proposed noise barriers; Historic American Building Survey (HABS) recordation 
to document removed resources; and consider posting signage interpreting the history and architecture of the South Nyack Historic District. 

Air Quality No mitigation measures required. 

Noise and Vibration To mitigate potential NAC exceedances at several properties, abatement measures (such as noise barriers) would be included where feasible and practicable, and based on community input. 

Energy and Climate Change No mitigation measures required. 

Topography, Geology, and Soils No mitigation measures required. 

Water Resources No mitigation measures required. 

Ecology No mitigation measures required. 

Hazardous Materials No mitigation measures required. 

 

 

 

Table S-3
Summary of Environmental Performance Commitments (EPCs)—Construction Period

Environmental Resource 
Area Environmental Performance Commitment 

Transportation 

Implement and follow a Work Zone Traffic Control Management Plan, following a strict schedule; minimizing detours through residential areas; utilizing Intelligent Transportation System measures, such as variable message signs and notifying the local 
news of road closures, detours, and other construction activities. 
Project sponsors would coordinate with local agencies regarding the hauling of any construction materials to identify acceptable routes, roadways, and times. 
The contractor would coordinate with potentially affected public services in planning traffic control measures. Access to all businesses and residences would be maintained. 
The ability for boats to travel along the Hudson River would be maintained throughout the construction period.  Signage and markers would be utilized (in coordination with the U.S. Coast Guard) to advise recreational boaters of preferred routes and/or 
dangers. 

Community Character 
A construction contract stipulating that the contractor must maintain a clean and orderly worksite, with metrics included for determining compliance, provisions for enforcement, and penalties for non-compliance, would be developed to minimize potential 
impacts on community character during construction. 

Land Acquisition, Displacement, 
and Relocation 

All temporary easements during construction would be returned to the original property owner for its original use after construction. 

Parklands and Recreational 
Resources 

The 0.03-acre temporary easement of Elizabeth Place Park and the 0.04-acre temporary easement of the adjacent green space area would be returned to their original use after construction. 

Historic and Cultural Resources 
Implement a Construction Protection Plan to avoid inadvertent damage to architectural resources within 100 feet of the construction limits.  
If any submerged archaeological resources are identified (pending further geo-archaeological investigation), appropriate mitigation measures will be developed, as needed. 
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Table S-3 (cont’d)
Summary of Environmental Performance Commitments (EPCs)—Construction Period

Environmental Resource 
Area Environmental Performance Commitment 

Air Quality 

In order to minimize, avoid, or otherwise mitigate potential air quality impacts, the following measures, practices, and EPCs would be used or implemented during construction: 
- Clean Fuel 
- Best Available Tailpipe Reduction Technologies 
- Utilization Of Newer Equipment: All non-road construction equipment would meet USEPA Tier 3 emissions standards or better. 
- Tug Boat Emissions Reduction: The total combined PM emission rate from all tug boats used for the project would be limited to 3,700 grams per hour at peak power, including auxillary engine emissions 
- Concrete Batch Plant Controls: The concrete batch plant would vent the cement weigh hopper, gathering hopper, and mix loading operations to a baghouse or filter sock. Storage silo chutes would be vented to a baghouse. Roadways at the concrete 

batch plant, and all unloading and loading material handling operations, would have a dust control plan providing at least a 50 percent reduction in PM10 and PM2.5 emissions from fugitive dust through wet suppression. 

- All reasonable efforts would be made to address heavy duty vehicle idling at the project site in order to reduce fuel usage (and associated costs) and emissions. On-road diesel fueled trucks may not idle for more than five consecutive minutes except 
under certain specific conditions. In addition to enforcing the on-road idling prohibition, all reasonable efforts will be made to reduce non-productive idling of non-road diesel powered equipment. 

Noise 

In order to minimize, avoid, or otherwise mitigate potential noise impacts during construction, the following measures or practices would be implemented: 
- As practicable, noise abatement measures would include shrouds to reduce pile driver noise, quiet compressors and generators, and use of portable or other noise barriers and/or enclosures. 
- As practicable, electric powered equipment rather than diesel would be utilized. 
- Use of impact devices such as jackhammer, pavement breakers, and pneumatic tools would be limited and shrouds would be utilized. 
- Construction staging areas would have appropriate noise attenuation installed. 
- Contractors and subcontractors would be required to properly maintain equipment. 
- Attenuating curtains or shrouds would be used on pile drivers when in close proximity to residential areas. 
- Moveable noise attenuation measures would be erected around pumps, trucks, etc. when close to residential areas. 

Energy and Climate Change Construction contracts would, as practicable, require the use of recycled materials, locally sourced materials, and renewable fuels. 

Topography, Geology, and Soils An erosion and sediment control plan, developed as part of a SWPPP for the project, would be implemented to minimize soil erosion and sedimentation of surrounding waterways. 

Water Resources 

The following measures and EPCs  would be implemented to minimize or avoid potential adverse water quality impacts during construction:  
- A SWPPP would be developed pursuant to a SPDES General Permit (GP-0-10-001) to avoid adverse impacts to water quality. Further, activities within any floodplains and dredging and disposal of dredge material would comply with all applicable 

federal and state legislation and regulatory programs. 
- Construction Staging Sites: Contractor would be required to obtain all necessary permits and approvals. 
- Dredged Material Transport and Disposal: Truck transport of dredged material would not be allowed. 
- Dredged Depth: 14 feet at mean lower low water (MLLW) after armoring (16 feet total plus 1 foot overdredge) 
- Channel Armor: 2 feet of sand and gravel placed to line channel as soon as dredging for section is complete; sand and gravel not to be removed; and methods of placement would include either mechanical [dry sand capping material with bottom-

dump barge, side-casting, bucket/clamshell, tremie (gravity-fed downpipe)] or hydraulic (wet/slurry of sand placed from a pipe, tremie, or spreader barge) to minimize disturbance of sediment bed. 
- Dredging: Adherence to a 3-month fall window (August 1 to November 1) when dredging would be required; use of an environmental bucket with no barge overflow; and armoring of the channel to prevent re-suspension of sediment during the 

movement of construction vessels, installation and removal of cofferdams, and pile driving 
- Pile Installation: The driving of the largest (8 and 10 ft. piles) would only occur for a few months in the first year of construction; use of cofferdams and silt curtains, where feasible, to minimize discharge of sediment into the water; use of vibratory pile 

driver to the extent feasible particularly for the initial pile segment; use of bubble curtain, cofferdams, isolation casings, Gunderboom or other technologies and operational measures to achieve the best available reduction which will provide at least 10 
dB of noise attenuation; use the results of the Hudson River site specific PIDP to inform the project on the effectiveness of BMP technologies for reducing sound levels, and implementing BMPs to achieve maximum sound reduction; Limiting the 
periods of pile driving to no more than 12-hours/day (in rare circumstances, it is possible that piling may extend further than 12 hours depending on the practicality of driving); Limiting driving of piles with an impact hammer within Zone C [water depths 
5.5-13.7 m (18-45 feet)] to 5 hours per day during the period of spawning migration for shortnose and Atlantic sturgeon (April 1 to August 1); pile tapping (series of  minimal strikes) for an initial period to frighten fish; coordinating pile driving activities 
to maintain an appropriate corridor to allow fish to pass and avoid intensive construction activities; development of a comprehensive monitoring plan with elements to include: 1) monitor locations to characterize the hydroacoustic field, 2) surround pile 
driving operations with locations and distances from pile driving established on the basis of sound levels established by NMFS as potential for impact, 3) monitor fish locations and movements before and during pile driving, and 4) monitor fish 
mortality and predation levels by gulls and other piscivorous birds, develop criteria to be included in incidental take permits for re-initiating consultation with NMFS and NYSDEC if Shortnose or Atlantic Sturgeon come to the surface wounded or dead; 
use of a quick, low-noise, moderate-energy vibratory hammer to install much of the length of the pile; feasibility of deep vibratory techniques will be tested in the PIDP.  From these tests, it is anticipated that the initial set for these deep piles cannot be 
overcome after pile sections are spliced; upon completion of pile installation, the soil within each pile would be excavated and transported to an off-site disposal facility. 

- Existing Bridge Demolition: No blasting would occur; columns and footings cut with diamond wire or broken by pneumatic hammers, timber piles will be cut off just below the mudline; materials not re-used or recycled would be transported to an 
appropriate, permitted off-site disposal facility; turbidity curtain utilized to ensure demolition debris will not be dispersed; side-scan sonar surveys would be performed in order to verify that all generated debris would be removed from  river 

Ecology See “Water Resources” above for EPCs to protect aquatic habitat during construction. 

Hazardous Materials 
Phase II subsurface investigations would be performed in areas of potential soil disturbance. A site-specific Remedial Action Plan (RAP) and Construction Health and Safety Plan (CHASP) would be developed based on results of the Phase II 
investigation to outline appropriate handling and disposal methods of any identified hazardous or contaminated materials. 
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Table S-4
Summary of Environmental Effects—Construction Period

Environmental Resource 
Area Environmental Effect 

Transportation 

The construction effort would require temporary localized changes in traffic operations with detours and potential road closures. Primary truck movements to and from potential off-site staging areas near Exit 12 would be on the highway with new or 
enhanced entrance/exit ramps in Nyack and Tarrytown, New York. Traffic and transportation issues would be managed by a comprehensive and detailed Work Zone Traffic Control management plan. The contract specifications would require road 
closures and detours to be strictly coordinated so that traffic can take safe, practical and short detour routes. This coordination would serve to avoid or minimize, to the extent feasible, traffic diversions through residential neighborhoods. Further, the 
construction would be staged to maintain through traffic, perhaps with only one direction being detoured at a time.  
While much of the material needed for construction of the project is anticipated to arrive by barge, the project sponsors would also coordinate with local agencies regarding the hauling of any construction materials to identify acceptable routes and times 
of operation, and roadways to be used. The contractor, in coordination with NYSDOT and NYSTA, would coordinate with potentially affected public services in planning traffic control measures. Construction activities that might substantially disrupt traffic 
would not be performed during peak travel periods to the maximum extent practicable. Access to all businesses and residences would be maintained.  
The ability for boats to travel along the Hudson River would be maintained throughout the construction period. Signage and channel markers would be utilized to advise recreational boaters of preferred routes and potential dangers within the 
construction zone. Some boaters, due to water craft size or power source, may experience difficulty navigating through the construction zone during this time period. Waterborne supply deliveries could increase the use of navigation channel while 
barge/pile driving and demolition of the existing bridge could restrict use of the river for navigation. Any restricted navigation during construction would be coordinated with the U.S. Coast Guard with ample prior notice to marine traffic. 

Community Character 
The project has the potential to result in temporary changes in traffic, access to residences and businesses, on-street parking, dust, noise, vibrations, and visual quality. 
Areas surrounding the construction staging area in the vicinity of the Rockland landing would have the greatest visual quality change; residents near the river to the north would have direct views of the platform construction to facilitate in-water 
construction. At staging areas near Interchange 12, proposed temporary uses are compatible with the existing industrial character. 

Land Acquisition, Displacement, 
and Relocation 

In addition to the permanent acquisitions described in Table S-1, the project’s construction would require temporary easements. The project would result in several temporary easements on parcels in Rockland County during construction. In the Village 
of South Nyack, a 0.03-acre temporary easement on a portion of Elizabeth Place Park and a 0.04-acre temporary easement on a nearby green space would be required for the purposes of reconstructing and realigning the South Broadway bridge over 
Interstate 87/287. These temporary easements would be returned to the Village of South Nyack after construction for continued use.  
North of the existing highway, a temporary easement on a portion of a multi-family residential parcel in Rockland County would be required for purposes of realigning Interstate 87/287 with the replacement bridge. The temporary easement on this parcel 
would be substantially similar under both the Short and Long Span Options (slightly less than 0.05 acres for the Short Span Option and slightly greater than 0.05 acres for the Long Span Option). This temporary easement would displace existing parking 
spaces. In addition, a 0.01-acre temporary easement of an adjacent single-family residential property would be required during construction. This temporary easement would not be expected to affect the use of the parcel. 

Parklands and Recreational 
Resources 

During construction, access to Elizabeth Place Park would be limited to only one point (from the Esposito Trailway). The green space area across South Broadway from Elizabeth Place Park would not be accessible during the construction period. 
Recreational boating on the Hudson may be restricted in an area around the construction sites or by limited uses (i.e., “no sails up” zones). However, due to the temporary nature of the impacts of construction, the project as built would not result in 
adverse impacts to parklands and recreational resources. 

Socioeconomic Conditions 
The project has a preliminary estimated cost of $4.6 billion, which will have a significant direct effect on the local and regional economy. Over the five-year construction period, it is expected to generate the direct demand for about 2,800 workers per 
year, with wages and salaries of $228 million. 
In addition to the direct employment, construction would also result in an estimated 2,150 indirect and induced workers in New York State, with employee compensation of $168 million. 

Visual and Aesthetic 
The character and quality of views of the Hudson River during construction of the project would be impaired for residents and visitors who have views of this visual resource. Therefore, the construction of the Replacement Bridge Alternative would result 
in adverse impacts to visual and aesthetic resources. 

Historic and Cultural 

Two classes of potential archaeological resources have been identified within the river portion of the APE that could potentially be affected by the project: a submerged landform that may have been occupied during the Archaic Period or the Paleo-Indian 
Period; and possible submerged historic resources including potential shipwrecks lying on the river bottom. Further analysis will be undertaken to determine whether submerged S/NR eligible resources are present in the river portion of the APE for direct 
effects. If submerged resources are identified and determined to be S/NR eligible, the project would have an adverse effect on those resources as a result of dredging and construction of the replacement bridge. The FEIS will provide the results of this 
further analysis. Consultation with SHPO and any appropriate tribal nations and consulting parties would be undertaken to identify measures to avoid, minimize or mitigate any potential S/NR-eligible resources that may be adversely affected by the 
project. 
To avoid inadvertent damage to architectural resources within the APE during construction, a Construction Protection Plan would be implemented. In addition, the project would include mitigation for the removal of two residences within the South Nyack 
Historic District and the Tappan Zee Bridge as part of project construction (see Table S-3). 

Air Quality 

Diesel emissions from construction equipment and tugboats would not result in microscale adverse impacts on particulate matter, carbon monoxide, or annual-average nitrogen dioxide concentrations. This would be ensured by a robust set of 
environmental performance commitments aimed at diesel emissions reduction, including the use of Tier 3 engines and diesel particle filters (DPF) for all land-based engines with a power output rating of 50 horsepower or greater that would reduce 
particulate emissions from these sources by 90 percent on average; emission controls for tug boats limiting diesel particulate matter emissions; baghouse filters for the concrete batching plant (which would reduce particulate matter emissions from 
cement silos by over 99 percent); and a strict dust control program aimed at reducing fugitive dust emissions by at least 50 percent at land based construction sites and concrete batching plants. 
Levels exceeding the 1-hour NO2 NAAQS cannot be ruled out. Therefore, construction contracts would require that all land-based non-road diesel-powered construction engines with a power output rating of 50 horsepower or greater be rated Tier 3 or 
higher where the use of such equipment is practicable. 

Noise and Vibration 

Eleven noise receptor sites were analyzed to identify potential noise impacts from construction of the Replacement Bridge Alternative. Noise abatement measures identified in Table S-3 would reduce project increases in noise levels as compared to 
conditions without abatement measures. Nevertheless, predicted increases in noise would be perceptible, and further abatement measures to reduce are not practicable. Therefore, construction of the Replacement Bridge Alternative would result in 
unmitigated noise impacts, and construction activities would be intrusive and noisy. 
No adverse impacts from vibration due to construction activities are anticipated. 

Energy and Climate Change 
The construction of the project would require substantial energy and materials use resulting in greenhouse gas emissions. Consistent with state policies aimed at reducing greenhouse gas emissions and energy use, the project would implement several 
measures during construction: supplementary cementitious materials (SCM); reducing concrete waste; and optimize cement content. In addition, the following measures would be implemented, where practicable: biodiesel fuel, recycled steel, and local 
materials sourcing.  

Topography, Geology, and Soils 
Soil erosion is primarily a concern during construction when soils are exposed to wind, rain, and other erosive forces. Construction activities would comply with any NYSDEC-approved SWPPP and erosion and sediment control measures to minimize soil 
erosion. In addition, the project would not require substantial regrading of any steep slopes (i.e., greater than 15 percent). Therefore, construction of the project would not adversely affect topography, geology, and soils. 
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Table S-4 (cont’d)
Summary of Environmental Effects—Construction Period

Environmental Resource 
Area Environmental Effect 

Water Resources 

In-water construction activities for the Replacement Bridge Alternative have the potential to affect water quality due to sediment resuspension. These activities include dredging and placement of armoring, installation of cofferdams, driving of piles, vessel 
movement, and the demolition of the existing bridge. Results of hydrodynamic modeling conducted to project the plume of resuspended sediment resulting from construction of the project indicate that, with the exception of the portion of the water column 
within the immediate area of the dredge, increases in sediment suspension would be minimal and within the natural range of variation of expected concentrations. Sediment resuspension resulting from dredging and other in-water construction activities 
would be expected to meet the Class SB turbidity standard at the edge of the NYSDEC-designated mixing zone for the project. Localized higher concentrations of suspended sediment would dissipate shortly after construction and demolition activities 
would not result in adverse effects on water quality. Considering the limited area and depth of sediments with low to moderate levels of contamination within the area to be dredged, the release of any contaminants would not result in adverse impacts to 
water quality. Use of turbidity curtains and other measures to be specified in the permits to be issued by NYSDEC during removal of the in-water components of the existing bridge would minimize the potential for sediment resuspended during bridge 
removal. Therefore, demolition of the bridge would not result in adverse impacts to water quality. Following removal of the piers for the existing bridge, the gradual erosion over time of sediment that has been deposited in proximity to the piers, some of 
which has elevated concentrations of certain contaminants, would not result in adverse impacts to water quality of the Hudson River.  

With the implementation of Spill, Prevention, Control, and Counter measures requirements, and state petroleum bulk storage, chemical bulk storage, and spill requirements, potential upland staging areas have limited potential to impact groundwater or 
surface water. Additionally, environmental site investigations would be conducted to identify potential areas of subsurface contamination prior to any soil disturbing activities. Therefore, the project would not result in adverse impacts to groundwater 
resources. Implementation of erosion and sediment control measures and stormwater management measures in accordance with the Stormwater Pollution Prevention Plan (SWPPP) developed for the upland staging areas and for development of 
construction access to the waterfront staging areas would minimize potential impacts to water quality of surface waters receiving stormwater runoff from these areas. 

Use of the upland staging areas, and temporary platforms within the bridge staging areas would not result in adverse impacts to floodplain resources.  

With sediment resuspension and deposition largely limited to short-term effects in the immediate areas of construction and demolition activities, there are no anticipated indirect effects from construction activities. 

Ecology 

The project would affect 0.15 acres of forested wetlands due to installation of a temporary pile-supported access roadway in Westchester County. As the roadway would consist of a platform over the wetland areas, it is not expected that wetland 
hydrology would be altered or indirectly effect wetlands downstream. With restoration of these wetlands following the completion of construction, these wetland impacts would not be adverse. The project would also affect benthic macroinvertebrate 
habitat, oyster beds, and fish habitat due to dredging and construction of in-water components of the Replacement Bridge Alternative. However, the loss of soft bottom habitat would be temporary, and recolonization by benthic invertebrates would begin 
following completion of in-water activities in a given area. While the permanent loss of oyster habitat would result in an unavoidable adverse impact, potential for implementation of oyster enhancement, relocation, or restoration projects will be explored, 
and other mitigation strategies developed, in consultation with NYSDEC, USACE, USFWS, and NMFS. Sounds from pile driving and other in-water construction activities would be temporary, and would not be expected to represent a barrier to 
movement of individuals within the Hudson River. Potential hydroacoustic impacts to fish using the deep water portions of the Hudson River due to pile driving with an impact hammer would only occur during the initial few months of in-water construction 
activities, and from April 1 to August 1 would be restricted to 5 hours per day for the 8- or 10-foot diameter piles in the vicinity of the navigation channel (i.e., Zone C— waters18 feet or deeper at MLLW). Pile driving would not occur at night and would not 
be continuous during the day (i.e., when piles are being put in place or being welded, or when the pile driver is being relocated). For most of the pile driving scenarios modeled, including those in which the maximum number of simultaneous piles are 
being driven and/or for the largest piles, a substantial portion of the Hudson River’s width would never reach the SELcum criterion established for onset of physiological injury, and portions of the river would also be below the 150 dB re 1 µPa rms guidance 
for behavioral effects. Fish would not be expected to remain in an area at which noise would cause discomfort. The hydroacoustic environment resulting from pile driving with an impact hammer would result in a temporary loss of a small area of fish 
habitat, including EFH and would not be expected to affect movement of EFH or other migratory fish species within the river. The project’s suspended sediments would be below the physiological impact thresholds for adult and larval fish and would not 
affect survival or migration. 

Detailed acoustic modeling and research indicates that while some individual fish in the immediate vicinity of the piles would be at risk of mortality or other physiological effects, the potential affected area is limited and pile driving would not be expected 
to result in an adverse impact to populations of fish species in the Hudson River. Similarly, for individual shortnose and Atlantic sturgeon, there is potential for injury within the immediate vicinity of the pile driving and other in-water construction activities. 
However, pile driving and dredging would have minimal effects on sturgeon migratory activities as there would always be large portions of the river that are not ensonified and dredging would be restricted to three month windows between August 1 and 
November 1. Incidental vessel strikes and indirect effects from resuspended sediments would be insignificant. Because marine mammals are rare, transients to study area, the project would not jeopardize the populations of any of the species reported in 
the area.  

Hazardous and Contaminated 
Materials  

The project would be conducted in accordance with the following: 

- Prior to soil disturbance activities, Phase II investigations of the areas to be disturbed would be conducted.  
- Based on the findings of the subsurface investigations, site-specific Remedial Action Plans and Construction Health and Safety Plans would be prepared and implemented during construction.  
- Any petroleum storage tanks within the project limits that would not be used following the proposed action would be properly closed and removed, along with any contaminated soil, prior to disturbance in accordance with NYSDEC requirements and 

NYSDOT procedures.  
- Any chemicals requiring disposal would be properly disposed of in accordance with regulatory requirements and standard NYSDOT procedures.  
Accordingly, there would be no adverse impacts associated with hazardous or contaminated materials. 

 

Table S-5
Summary of Mitigation Measures—Construction Period

Environmental Resource 
Area Proposed Mitigation 

Ecology 
Measures to mitigate adverse impacts on ecology during construction would include: 
- Oyster Reefs: Opportunities for oyster bed enhancement, relocation, and/or restoration will be evaluated under consideration with NYSDEC, USACE, USFWS, and NMFS as possible mitigation for loss of oyster reefs. 
- Wetland Enhancement: The 0.15-acre area of wetland disturbance in the area of the Westchester bridge landing would be restored in coordination with USACE after construction. 
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S-6-1 ENVIRONMENTAL JUSTICE 

Based on a review of the likely potential impacts of the project, minority and low-income 
populations areas would not bear a disproportionately high or adverse share of 
operational impacts resulting from the project. 

S-6-2 COASTAL AREA MANAGEMENT 

The project would be located in the Coastal Area as designated by the New York State 
Waterfront Revitalization of Coastal Areas and Inland Waterways Act. This act 
implements New York State’s Coastal Management Program (CMP). New York State’s 
CMP consists of 44 policies. The 44 policies address various potential effects of 
projects in the coastal zone including land use and coastal character, fish and wildlife, 
flooding and erosion, general safeguards, public access, recreation, historic resources 
and visual quality, agricultural lands, energy and ice management, water and air quality, 
and wetlands. A number of policies would not apply to the project as it would not involve 
lands or activities that are stipulated in these policies. For the policies that are 
applicable to the project, the Replacement Bridge Alternative would be consistent with 
the CMP. 

S-6-3 INDIRECT AND CUMULATIVE IMPACTS 

Since the project is not expected to alter regional mobility or capacity, and is in an area 
with well-established land use patterns, it is not expected to result in new induced or 
indirect effects. And since the proposed replacement bridge has been determined to 
have no direct or indirect effect on regional traffic capacity or vehicle miles traveled, it 
would have no cumulative effect in combination with other projects.  

Potential indirect effects are generally defined as those impacts that are induced or 
“caused by an action and are later in time or farther removed in distance, but are still 
reasonably foreseeable.” Therefore, there is no potential for indirect effects to be 
generated by construction activities. However, construction activities could have the 
potential to result in cumulative effects with other concurrent projects. Terrestrial 
construction-related impacts are specific to localized effects at staging sites and along 
the existing highway. Since no other major construction projects (public or private) were 
identified within these areas of potential terrestrial construction-related impacts, there is 
no cumulative effect. The greatest potential for cumulative impacts would result from 
proposed in-water construction activities associated with dredging, bottom stabilization, 
demolition, and pile-driving activities, which are summarized below.  

S-6-3-1 AQUATIC ECOLOGY   

The assessment of cumulative effects addresses the potential impacts from the project 
and other projects proposed within, or in the vicinity of, the study area that may affect 
aquatic resources. The proposed Champlain Hudson Power Express Inc. cable project 
and the American Sugar Refining, Inc. maintenance dredging project are the projects 
identified for evaluation of cumulative effects with the Tappan Zee Replacement Bridge 
Alternative. At the present time, US Gypsum, located upriver within Haverstraw Bay, is 
not expected to dredge its Stony Point facility and is not, therefore, evaluated with 
respect to cumulative impacts for the Replacement Bridge Alternative.  
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The Champlain-Hudson Power Express (CHPE) may be active in the area of the 
Tappan Zee in 2014 or 2015 and would therefore potentially be active at the same time 
as the bridge effort. Within the study area, the cables would be buried through the use 
of water jetting, where possible, and by hydroplow or dredging where water jetting is not 
feasible (i.e., within Haverstraw Bay). The CHPE is expected to be active in the 
immediate area of the Tappan Zee construction area for less than one week and laying 
of the cable would occur in a narrow band immediately west of the navigation channel. 
Therefore, other than coordination of activities (which has already been initiated) to 
ensure no direct disruption to either project, the cumulative effect of the projects would 
be minimal.  

Maintenance dredging by American Sugar Refining, should it occur concurrently with 
dredging for the project, would be at least 14 miles downriver. This distance is far 
beyond the 1,000 to 2,000 feet over which the incremental increase in suspended 
sediment of 10 mg/L due to the Replacement Bridge Alternative has been projected by 
the hydrodynamic modeling and beyond the 5 mg/L incremental increase in projected 
suspended sediment. The area of maintenance dredging for American Sugar Refining 
extends only 300 feet into the river from the east bank and does not extend into the 
navigation channel. Therefore, the three projects would not be expected to result in 
cumulative adverse impacts to migration of anadromous fish species or adversely affect 
other aquatic resources. 

Other regional projects up- or down-stream of the Tappan Zee Hudson River crossing 
would have no cumulative effect on activities at the project site. With no noticeable 
changes beyond a limited area around the construction site, the project would not 
create any foreseeable changes at other project locations. Similarly, since habitat 
losses resulting from bridge construction are expected to be localized and would not 
extend beyond the defined areas of impact, any temporary or permanent changes to 
aquatic habitats would not affect the larger habitat value of the Hudson River and no 
cumulative habitat fragmentation would be expected. The analysis of potential impacts 
on benthic and fish populations affected by the pile driving would potentially affect a 
small proportion of any given species and would not cumulatively affect overall 
populations. It is noted that the CPHE project has been delineated to avoid important 
habitat locations and such conditions have been established in the New York State 
Department of State’s Conditional Concurrence with the CPHE Coastal Zone 
Consistency Certification. 

S-6-3-2 DREDGING   

In terms of dredging, there is little or no other dredging proposed for the Hudson River 
navigation channel in the vicinity of the Tappan Zee Bridge so this would also not be 
expected to result in any cumulative impacts in combination with the project. Dredge 
disposal is anticipated to use the New York Historic Area of Remediation Site (HARS), 
in which disposal is controlled by USACE and USEPA. The total material dredged as 
part of the Tappan Zee project (up to an estimated 1.74 million cubic yards), should it 
be deemed eligible for HARS disposal, would be a small proportion of the overall fill 
necessary to remediate the site—an activity expected to occur over several decades—
and would be disposed of within HARS specific to the characteristics of the dredged 
material based on extensive prior testing.  
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The primary cumulative impact from the placement of the dredged material from the 
project at the HARS would be the eventual remediation of the HARS which would result 
in an improved benthic community and improved habitat for fish and shellfish. The 
placement of the dredged material from the project at the HARS in three stages would 
minimize the area of disturbance within the cells designated for the project by the 
USACE during each dredging season for the project. Because changes to water quality 
during placement of Remediation Material would be expected to be limited temporally 
and spatially, placement of the dredged material with material from other projects would 
not be expected to result in adverse impacts to water quality or Essential Fish Habitat 
(EFH). Given the large area of the HARS yet to be remediated, placement of the 
dredged material from the project concurrent with placement of material from other 
projects, sufficient EFH would still be available within the HARS that placement of the 
dredged material concurrent with placement of Remediation Material from other 
projects would not be expected to result in adverse impacts to EFH.  

S-6-4 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

The project would result in the irretrievable and/or irreversible commitment of land, 
building materials, energy, and human effort (time and labor). It would be developed 
within the existing right-of-way to the extent possible, thereby limiting the use of land 
resources. Further, the project would improve incident management and emergency 
access, thereby reducing wasteful energy consumption associated with vehicle delays. 
As resources required for the project are not expected to be in short supply, the project 
would not result in any adverse effects related to the irreversible and irretrievable 
commitment of resources. While the No Build Alternative would not require land typical 
of a construction project, it would require an irreversible and irretrievable commitment of 
human effort, materials, energy, and financial resources in order to maintain, repair, and 
upgrade the existing bridge. 

S-6-5 RELATIONSHIP BETWEEN SHORT-TERM USES OF THE 
ENVIRONMENT AND LONG-TERM PRODUCTIVITY 

Short-term impacts are often a necessary component of construction projects in order 
to achieve the long-term goals and productivity of the project. The project would result 
in short-term, construction impacts related to traffic, noise, air quality, community 
character, visual resources, cultural resources, ecological resources, green space, and 
parklands. Measures to avoid short-term construction impacts would be conducted to 
the extent possible, but where avoidance is not prudent or feasible, measures to 
minimize impacts would be implemented. Such measures would include limiting the 
duration of construction activities to the extent feasible and employing modern methods 
of construction that would minimize adverse effects on ecological resources and the 
surrounding community. 

These short-term impacts are necessary to realize the long-term local and regional 
benefits of the Replacement Bridge Alternative, including enhanced safety and 
emergency response, improved energy efficiency, reduced emissions as a result of 
reduced delays, and seismic upgrades. In addition, the project would provide a shared-
use bike and pedestrian path, linking trailways in Westchester and Rockland Counties. 
The proposed facility would foster future economic development, which in turn would 
serve to create jobs and generate increases in property tax revenues. The beneficial 
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long-term effects of implementing the project would offset the localized short-term 
impacts associated with construction. 

S-6-6 NEW YORK STATE SMART GROWTH PUBLIC INFRASTRUCTURE 
POLICY ACT 

Under the New York State Smart Growth Public Infrastructure Policy Act, no state 
infrastructure agency shall approve, undertake, support, or finance a public 
infrastructure project, unless, to the extent practicable, the public infrastructure project 
is consistent with its ten smart growth infrastructure criteria. The smart growth criteria 
are intended to limit sprawl, maximize efficiency, and promote environmentally- and 
socially-conscious development. The Replacement Bridge Alternative would improve an 
existing transportation infrastructure facility and minimize impacts on environmental 
resources to the extent practicable. Therefore, the project would be consistent with 
each of the applicable smart growth criteria. 

S-6-7 UNAVOIDABLE IMPACTS 

Unavoidable impacts may occur if there are no feasible or practicable mitigation 
measures to eliminate the impacts of a project and if there are no reasonable 
alternatives to the project that would meet the purpose and need of the action, eliminate 
the impact, and not cause other or similar adverse impacts. The following unavoidable 
impacts of the Replacement Bridge Alternative have been identified: 

 Acquisition of several properties, thereby displacing current residents; 

 Obstruction of existing scenic views from several residences in Rockland County; 

 Acquisition and demolition of two historic structures in the South Nyack Historic 
District; 

 Removal of the existing Tappan Zee Bridge, which is eligible for listing on the State 
and National Register of Historic Places (S/NR); and 

 Disturbance to river bottom habitat, particularly oyster habitat. 

S-7 DRAFT SECTION 4(f) EVALUATION 

Section 4(f) of the USDOT Act of 1966 (49 USC § 303; 23 CFR § 774) prohibits the 
Secretary of Transportation from approving any program or project that requires the 
“use” of (1) any publicly owned parkland, recreation area, or wildlife and waterfowl 
refuge of national, state, or local significance; or (2) any land from a historic site of 
national, state, or local significance (collectively, “Section 4(f) properties”), unless there 
is no feasible and prudent alternative to the use of such land and such program or 
project includes all possible planning to minimize harm to the park, recreation area, 
wildlife refuge, or historic site. 

Three Section 4(f) properties—Tappan Zee Bridge, Elizabeth Place Park, and the South 
Nyack Historic District—would be temporarily and/or permanently used by the 
Replacement Bridge Alternative. The effects of the Short Span and Long Span Options 
for the Replacement Bridge Alternative would be the same with respect to these 
Section 4(f) properties.  
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S-7-1 TAPPAN ZEE BRIDGE 

The reuse of the existing Tappan Zee Bridge in place is not considered prudent or 
feasible, and moving the bridge intact would be infeasible, if not impossible as the 
Tappan Zee Bridge is more than 3.1 miles long with 198 piers. Disassembly and 
reassembly of the structure would also be extremely difficult given the location, length, 
and age of the Tappan Zee Bridge. Furthermore, the removal of the bridge would likely 
alter or demolish its causeway foundations, buoyant foundations, and cofferdams, 
which are contributing elements to the historic integrity of the bridge. 

Since preservation in place or relocation is not a viable option, FHWA, NYSDOT, and 
NYSTA, in consultation with SHPO, have explored measures to mitigate the adverse 
effect on the Tappan Zee Bridge. These measures are identified in the draft Section 
106 Memorandum of Agreement and include Historic American Engineering Record 
(HAER) documentation and the preparation of educational materials documenting the 
history and construction of the bridge.  

S-7-2 ELIZABETH PLACE PARK 

The South Broadway Bridge over Interstate 87/287 must be lengthened to allow for a 
northward shift in the highway alignment to meet the new abutments of the 
Replacement Bridge Alternative. To construct the new South Broadway Bridge, 
NYSDOT and NYSTA would seek a temporary, 3-year easement for 0.03 acres of 
Elizabeth Place Park. The easement would consist of a sloped area at the western 
edge of the park, which has limited use by park patrons. FHWA proposes a de minimis 
impact finding for the use of Elizabeth Place Park, as it would be temporary and would 
impact less than 5 percent of the park’s area. The use would involve areas of the park 
with limited public utility and would not affect the other attributes of the park. 
Furthermore, upon completion of construction, the 0.03 acres would be regraded to 
better serve park users. FHWA will seek the concurrence from the Village of South 
Nyack for its proposed de minimis impact finding. 

S-7-3 SOUTH NYACK HISTORIC DISTRICT 

The residences at 21 Cornelison and 78 Smith Avenues are contributing resources to 
the South Nyack Historic District. The 21 Cornelison Avenue and 78 Smith Avenue 
properties would be acquired for the Replacement Bridge Alternative. The structures 
would be removed, and the properties would be permanently incorporated into the 
Interstate 87/287 and future South Broadway right-of-way.  

Three Alternatives for the South Broadway Bridge reconstruction—No Build Alternative, 
Southerly Alignment in Rockland County, and Replacement of the South Broadway 
Bridge at the Same Location—would avoid a use of the South Nyack Historic District, 
but these alternatives are not prudent, as they would not meet the project’s purpose 
and need.  

Reconstruction of the South Broadway Bridge to the west would avoid use of the 21 
Cornelison Avenue property, but the 78 Smith Avenue property would still be 
incorporated into NYSTA right-of-way. While reconstruction of the South Broadway 
Bridge to the west would partially avoid a use of the South Nyack Historic District, it 
would result in a permanent use of Elizabeth Place Park, may require a permanent 
closure of the eastbound ramp at Interchange 10, and would divert local traffic in South 
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Nyack for a year during construction. Therefore, reconstruction of the South Broadway 
Bridge to the west is also not considered prudent. 

As there is no alternative to avoid a use of the South Nyack Historic District, NYSDOT 
and NYSTA would implement the following measures to minimize harm: plantings along 
noise walls on the western edge of the district to provide screening; historic American 
Building Survey recordation of 21 Cornelison Avenue and 79 Smith Avenue; and 
signage interpreting the history and architecture of the South Nyack Historic District 
along the Replacement Bridge Alternative’s shared-use path.  

S-7-4 COORDINATION 

Review of the Draft Section 4(f) Evaluation includes FHWA, NYSDOT, NYSTA, the U.S. 
Department of Interior (DOI), and SHPO. FHWA, NYSDOT, and NYSTA have initiated a 
public outreach program. As part of these efforts, a formal consultation process under 
Section 106 of the NHPA was initiated. FHWA contacted Native American Tribal 
Nations and groups who may attach religious and cultural interest in sites within the 
Tappan Zee Hudson River crossing’s area of potential effect. NYSDOT and NYSTA 
have contacted municipalities, preservation groups, and individuals with an interest in 
the project and the Section 106 process as well as property owners of historic sites 
within the area of potential effect. Through consultation with these groups, FHWA, 
NYSDOT, and NYSTA have developed measures to minimize harm to the Section 4(f) 
properties to be used for implementation of the Replacement Bridge Alternative. These 
measures are described in the project’s draft Section 106 Memorandum of Agreement 
(see Appendix C). 

During the public review of the Draft Section 4(f) Evaluation, FHWA, NYSDOT, and 
NYSTA will meet with the Village of South Nyack to discuss the project’s temporary 
impacts on Elizabeth Place Park. FHWA will provide the Village with any public 
comments on the proposed use of Elizabeth Place Park and will seek the Village’s 
concurrence with its proposed de minimis impact finding. 

S-8 ADDITIONAL PROJECT INFORMATION 

To assist in the preliminary engineering investigations, cost estimates, and 
development of potential environmental performance commitments during construction, 
NYSDOT and NYSTA will undertake a Pile Installation and Demonstration Program 
(PIDP), geotechnical borings, and general survey work. NYSDOT and NYSTA have 
secured the necessary permits and approvals for the PIDP, geotechnical borings and 
survey work. The work is expected to begin in the winter or early spring of 2012. As part 
of the PIDP, NYSDOT and NYSTA will test the structural performance of a number of 
temporary piles of varying diameters and monitor the efficacy of various noise 
attenuation measures. All test piles will be removed, in compliance with regulatory 
requirements, at the conclusion of the demonstration program. Any relevant data from 
these test programs will be incorporated into the FEIS and Final Design for the Tappan 
Zee Hudson River Crossing Project. 
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S-9 CONTACT INFORMATION 

For further information on the project, please visit the project website at 
www.tzbsite.com or please contact: 

Jonathan D. McDade 
Federal Highway Administration 
Leo W. O’Brien Federal Building,  
11A Clinton Avenue, Suite 719 
Albany, New York  12207 
Telephone: (518) 431–4125 

Michael P. Anderson, P.E. 
New York State Dept. of Transportation 
4 Burnett Boulevard 
Poughkeepsie, New York  12603 
Telephone: (877) 892-3685 

  
Ted Nadratowski, P.E.  
Interim Project Manager 
New York State Thruway Authority 
200 Southern Boulevard 
Albany, NY  12209 
Telephone: (518) 436-2700 

 

 

Written comments on this EIS should be submitted to Michael Anderson at NYSDOT.  
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Chapter 1:  Purpose and Need 

1-1 INTRODUCTION 

This Environmental Impact Statement (EIS) examines the potential environmental 
effects of proposed alternatives for the Tappan Zee Hudson River Crossing Project, and 
where adverse impacts are identified, it discusses measures to mitigate them. The 
purpose of the project is to maintain a vital link in the regional and national 
transportation network by providing a Hudson River crossing between Rockland and 
Westchester Counties, New York that addresses the limitations and shortcomings of the 
existing Governor Malcolm Wilson Tappan Zee Bridge (“Tappan Zee Bridge”). The 
project would address the structural, operational, safety, security and mobility needs of 
the Tappan Zee Hudson River Crossing. 

1-2 PROJECT HISTORY 

The Tappan Zee Bridge opened to traffic in 1955 as part of the New York State 
Thruway extension between Suffern, New York and Yonkers, New York. Over the 
years, the bridge and its highway connections have been the subject of numerous 
studies and subsequent transportation improvements. Despite these improvements, 
congestion has grown steadily over the years and the aging bridge structure has 
reached the point where major reconstruction and extensive measures are needed to 
sustain this vital link in the transportation system. 

In April 2000, a Long Term Needs Assessment and Alternatives Analysis was 
completed by the New York State Governor’s I-287 Task Force. The report concluded 
that while there was no single preferred solution for addressing the transportation needs 
in the Tappan Zee Bridge/I-287 Corridor, both short-term and longer-term 
improvements were needed. All of the long-term alternatives evaluated by the Task 
Force called for replacement of the existing Tappan Zee Bridge because it was 
concluded that rehabilitation of the existing bridge would be highly disruptive, and as 
costly, and not nearly as beneficial in mobility enhancement or meaningful congestion 
relief as a replacement bridge. 

Since 2000, a number of alternatives have been considered for the replacement of the 
Tappan Zee Bridge and the enhancement of capacity through the Interstate 87/287 
corridor. These alternatives included bridge and highway improvements as well as new 
and enhanced transit services. Throughout the project development, the Federal 
Highway Administration (FHWA), the Federal Transit Administration (FTA), the New 
York State Department of Transportation (NYSDOT), the New York State Thruway 
Authority (NYSTA), and Metro North Commuter Railroad (MNR) engaged in a robust 
public outreach effort. Public involvement entailed multiple forums and formats, 
including one-on-one meetings and large group settings. Two community offices, one in 
Nyack and one in Tarrytown, were established to provide information to those 
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interested in the project. A website and newsletters provided written updates to the 
interested public, and there was a robust media campaign. The project sponsors 
solicited input from stakeholders through five Stakeholders’ Advisory Working Groups 
that met regularly to guide project development efforts, meetings with elected officials 
and community groups, and individual meetings as requested. Large public forums 
such as meetings and workshops were held a number of times at various locations to 
continue to inform the public. In total, there were hundreds of public and stakeholder 
meetings. The project sponsors compiled a mailing list of more than 5,000 interested 
individuals and organizations. 

In 2011, while advancing financial analysis, it was determined that funding for a 30-mile 
corridor project (bridge replacement, highway improvements, and new transit service) 
was not financially feasible at this time. The financing of the crossing alone, however, 
was considered affordable. Therefore, it was determined that the scope of the project 
should be limited, and efforts to replace the Hudson River crossing independent of the 
transit and highway elements should be advanced. However, the new Tappan Zee 
Hudson River Crossing Project will not preclude the planning, design, construction or 
consideration of future transit modes in the project area. Furthermore, a goal of the 
Tappan Zee Hudson River Crossing Project is to maximize the public investment in the 
new crossing. Given that the lifespan of a new crossing will extend over a century, it is 
prudent to design the new bridge to optimize the flexibility for future transportation 
modes that may not foreseeable now, but may be over the lifespan of the new crossing. 
Certain transit provisions will be included in this project to maximize the public 
investment. These provisions could include added width, a gap between structures, 
providing certain grades and increased design loadings. Any future transit improvement 
project would require its own environmental review, studies, and permits. Please refer 
to Appendix A for more information. 

On October 12, 2011, FHWA and FTA published a NOI to rescind the Tappan Zee 
Bridge/I-287 Corridor Project, thereby concluding the environmental review process for 
the combined study of bridge, highway, and transit elements. On that same date, 
FHWA published a NOI for the Tappan Zee Hudson River Crossing Project to examine 
alternatives for an improved Hudson River crossing between Rockland and 
Westchester Counties.  

As described in the NOI, FHWA, as the federal lead agency, and NYSDOT and NYSTA, 
as joint lead agencies, are preparing this EIS to identify alternatives for an improved 
Hudson River crossing and to document the potential environmental impacts of these 
alternatives. Although the Tappan Zee Hudson River Crossing Project is undertaking an 
independent environmental review, this EIS relies on previous relevant documents 
prepared for the Tappan Zee Bridge/I-287 Corridor Project.  

This EIS will serve as the basis for FHWA’s Record of Decision under the National 
Environmental Policy Act of 1969 (NEPA; 42 USC §4321 et seq.). This EIS will also 
satisfy environmental review requirements of the New York State Environmental Quality 
Review Act (SEQRA; 6 NYCRR Part 617 and 17 NYCRR Part 15).    
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1-3 BACKGROUND AND PLANNING CONTEXT 

The Tappan Zee Bridge is located in the State of New York, and crosses the Hudson 
River between the Village of South Nyack in Rockland County on the west and the 
Village of Tarrytown in Westchester County on the east (see Figures 1-1 and 1-2). The 
Tappan Zee Bridge carries Interstate 87 (New York State Thruway) and Interstate 287.  

1-3-1 TRANSPORTATION CONTEXT 

Interstate 87 is the main route through the Hudson Valley, connecting New York City 
and Canada. It begins at Interstate 278/Robert F. Kennedy Memorial Bridge (formerly 
Triborough Bridge) in the Bronx, New York, and extends 333 miles northward to the 
Canadian border at Champlain, New York.  

Interstate 287 is a 99-mile, circumferential route through the New York and New Jersey 
metropolitan area. It begins at the New Jersey Turnpike/Interstate 95 in Edison 
Township, New Jersey and circles the western and northern portions of the 
metropolitan area, terminating in Rye, New York, at Interstate 95. It serves suburb-to-
suburb trips in addition to long-distance trips (i.e., between New Jersey and points west 
and Connecticut and points north and east) that wish to bypass the routes directly 
through New York City. 

The Tappan Zee Bridge provides the only interstate highway crossing of the Hudson 
River for the 48-mile stretch between the George Washington Bridge (Interstate 95) and 
the Newburgh-Beacon Bridge (Interstate 84). It is a vital link between the population 
and employment centers of Rockland and Westchester Counties, is a major route for 
freight movement, and is an emergency evacuation route. 

During the past 20 years (1990 to 2010), traffic volumes have grown by from about 
112,000 to about 134,000 vehicles per day (almost 20 percent) on the Tappan Zee 
Bridge (see Figure 1-3). The bridge now carries approximately 134,000 vehicles per 
day with peak traffic having reached 170,000 vehicles per day. Volumes are highest 
during the morning eastbound commute and the evening westbound commute, but the 
bridge is prone to congestion during non-commuter periods as well. As shown in Figure 
1-3, the Tappan Zee Bridge carries between 5,000 and 8,000 vehicles per hour during 
14 hours (5 AM to 7 PM) of a typical weekday. 

The bridge serves as a major freight route between points east and west of the Hudson 
River. It is a primary over-land gateway to New England for goods delivered to the Port 
of New York and New Jersey. The bridge is also a bypass route around New York City 
for trucks traveling between New England and points south and west of New York City. 

1-3-2 REGIONAL CONTEXT 

Rockland and Westchester Counties have experienced considerable growth in both 
population and employment over the last 60 years, resulting in substantial increases in 
traffic volumes across the Tappan Zee Bridge. The population in Rockland County has 
more than tripled from about 89,000 in 1950 to 299,000 in 2010 (+235 percent). 
Westchester County’s population increased from about 626,000 in 1950 to 962,000 in 
2010 (+53 percent). During the same period, Westchester County experienced a major 
increase in commercial development. The completion of interstate highways through 
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Westchester County (i.e., I-95, I-87, I-287, and I-684) led to a surge in corporate 
headquarter relocations to the area, particularly in White Plains.  

Consistent with FHWA and NYSDOT guidance, this EIS assesses conditions well into 
the future to determine the long-term impacts of the project on the surrounding built and 
natural environment. For this analysis, the horizon year is 2047, which would be 
approximately 30 years after completion of the Tappan Zee Hudson River Crossing 
Project. The New York Metropolitan Transportation Council (NYMTC) projects that both 
population and employment growth will continue in Rockland and Westchester Counties 
(see Figure 1-4). Between 2010 and 2047, the populations of Rockland and 
Westchester Counties are expected to increase by 50,000 and 134,000 residents, 
respectively. Employment is projected to increase by 47,000 jobs in Rockland County 
and by 160,000 jobs in Westchester County during this timeframe. This growth in 
population and employment will increase daily volumes across the Tappan Zee Bridge 
for the next thirty years. 

1-4 PURPOSE 

The purpose of the project is to maintain a vital link in the regional and national 
transportation network by providing an improved Hudson River crossing between 
Rockland and Westchester Counties. The existing bridge was built in 1955 and now 
serves more than 134,000 vehicles per day. While safe to the traveling public, the 
bridge does not meet current standards for its design or traffic operations. The Tappan 
Zee Hudson River Crossing Project would address the structural, operational, mobility, 
safety, and security limitations and deficiencies of the existing Tappan Zee Bridge. 

1-5 NEED 

1-5-1 STRUCTURAL DEFICIENCIES 

An extensive and costly maintenance and capital program has been required to keep 
the Tappan Zee Bridge’s structural elements in a state of good repair. However, the 
existing Tappan Zee Bridge falls short of current engineering standards.  

Based on criteria provided in the NYSDOT Load and Resistance Factor Design (LRFD) 
Bridge Design Specifications, the Tappan Zee Bridge is classified as a “critical bridge”. 
A critical bridge is required to be open to all traffic once inspected after a major event 
and it must be useable by emergency vehicles and for security, defense, economic or 
secondary life safety purposes immediately after the major event. The structure lacks 
the structural and service redundancy necessary to sustain extreme natural events 
such as hurricanes and earthquakes, man-made events such as fires or vessel allisions 
or security related events. Structural redundancy is defined as the ability of a structure 
to sustain an extreme event, and service redundancy is defined as the ability of a 
structure to remain in service or have available alternative traffic accommodations. 
Lacking these redundancies, the bridge is vulnerable to damage from such events, and 
as a consequence, traffic disruption or full closure could result while repairs are 
undertaken. 

In the mid-1980s, notable deterioration of the Tappan Zee Bridge was recorded, 
prompting the beginning of an extensive repair program by NYSTA. Subsequently, 
targeted repairs were made to all segments and components of the Tappan Zee Bridge, 
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2010 to 2047
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including the concrete deck, steelwork, bearings, columns, and piles. Through the mid-
1990s, these continuous repairs by NYSTA were sufficient to improve the overall 
condition of the Tappan Zee Bridge. However, major rehabilitation of the deck bearings, 
barriers, steelwork, and concrete was initiated in September 2007 due to the high rate 
of deterioration. The overall condition of the Tappan Zee Bridge continues to decline, 
with extensive, iterative repairs required to keep the bridge safe for the near-term. 
Between 2000 and 2010, NYSTA spent over $500 million to maintain the bridge, and 
NYSTA estimates that an additional $1.3 billion would be spent over the next decade to 
keep the existing bridge in a state of good repair. 

1-5-2 OPERATIONAL AND SAFETY DEFICIENCIES 

The Tappan Zee Bridge does not meet current NYSDOT bridge and highway standards 
with respect to such essential characteristics as lane and shoulder widths. It currently 
operates with seven lanes that range in width from 11 feet, 2 inches to 12 feet. Thus, 
some of its lanes are narrower than the standard 12-foot lane. The bridge has no 
shoulders or emergency access, and emergency vehicles must use general traffic lanes 
to attend to accidents or other incidents on the bridge. The bridge has a median 
consisting of a movable barrier with one foot of clearance on either side. This falls short 
of NYSDOT’s minimum standard for bridges, which consists of a 4-foot left shoulder 
and a 10-foot right shoulder. 

From 2001 to 2009, more than 2,700 accidents occurred between Interchange 9 (Route 
9) in Tarrytown and Interchange 10 (Route 9W) in Nyack, the segment that includes the 
Tappan Zee Bridge, its approaches, and its toll plaza. Accident rates are a function of 
the number of accidents over a period of time, length of highway, and the traffic volume 
at that location. From 2001 to 2009, the accident rate on this 3.89-mile roadway 
segment was 2.15 accidents per million miles of vehicle travel (acc/MVM). This is more 
than twice NYSTA’s statewide average (see Figure 1-5). The rate is also considerably 
higher than the statewide mean for a 7-lane, limited-access highway, which ranged 
between 1.12 and 1.28 acc/MVM from 2008 to 20101. 

Responding to accidents on the bridge is also difficult. Since damaged or disabled 
vehicles cannot be moved to a shoulder, they block the general traffic lanes until they 
can be removed from the bridge, resulting in lengthy traffic delays and, in some cases, 
the full closure of the bridge in one or both directions (see Figure 1-5). Heavy 
congestion on the bridge and the lack of emergency access and shoulders also 
adversely affect emergency calls and response times between Rockland and 
Westchester Counties.  

1-5-3 SECURITY DEFICIENCIES 

The Tappan Zee Bridge is a critical infrastructure element within the corridor and 
region. In view of the region’s limited river crossings, the Tappan Zee Bridge is a vital 
link to communities east and west, as well as north and south, of the bridge. In addition, 
substantial truck traffic crosses the Tappan Zee Bridge. If the Tappan Zee Bridge were 
to become inoperable, the consequences would be severe to the regional and national 
transportation networks and economies. 

                                                 
1
 New York State Department of Transportation, Highway Design Manual (May 2011). 
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The existing bridge lacks structural and service redundancy that can avert extreme 
events and lacks safety measures to aid in the response to such events. These 
deficiencies, in combination with the prominence of this crossing as a critical roadway 
link, highlight the need to incorporate redundancy and modern security infrastructure at 
this Hudson River crossing. 

1-5-4 MOBILITY DEFICIENCIES 

Traffic patterns during a typical weekday peak period (6 AM to 10 AM and 4 PM to 8 
PM) demonstrate the predominant nature of travel in the corridor. The volumes are 
higher eastbound during the morning commute period toward the larger employment 
centers in Westchester County and New York City. Westbound traffic volumes are 
higher in the evening commute period as workers return home. In response to the 
corridor’s peak travel pattern and to better handle growing volumes, NYSTA added a 
seventh (median) lane to the previously six-lane bridge in 1992. NYSTA uses a 
movable barrier system to assign this median lane to the peak traffic direction, providing 
four eastbound lanes in the morning peak and four westbound lanes in the evening. 
Despite the addition of a travel lane in the peak direction, the bridge remains highly 
congested with frequent travel delays and a poor level of service, particularly during the 
evening commuter period.  

The Tappan Zee Bridge collects tolls in one (eastbound) direction. The existing bridge 
toll plaza in Tarrytown provides 10 toll-collection lanes within the toll plaza itself. The toll 
plaza generally operates with four E-ZPass lanes and six cash or cash/E-ZPass lanes. 
There are also two dedicated, higher speed (35 mph) E-ZPass lanes between the toll 
plaza and the inside median of the highway. Under peak travel demand periods in the 
morning weekday peak hour, the toll plaza generally handles the flow of traffic with 
minimum delay, given that almost 90 percent of the drivers have E-ZPass. The greater 
challenge is on weekends, when the traffic volumes are lower, but E-ZPass usage is 
less than 60 percent. As such, queues of cash-paying drivers eventually block access 
to the E-ZPass lanes, spilling back onto the bridge and creating traffic delays that reach 
well into Rockland County. 

The existing Tappan Zee Bridge does not allow for multi-modal travel. While buses do 
operate across the bridge, they use general traffic lanes and are subject to the same 
difficulties as private vehicles and trucks. Despite the presence of well-connected 
trailway systems on either side of the Tappan Zee Bridge, cyclists and pedestrians are 
prohibited from crossing the bridge itself. The nearest Hudson River crossings for 
cyclists and pedestrians are the George Washington Bridge, 15 miles to the south, and 
the Bear Mountain Bridge, 18 miles to the north. 

1-6 GOALS AND OBJECTIVES 

Project development is being guided by three goals with objectives that address the 
deficiencies of the existing bridge described above. The goals and their supporting 
objectives are as follows: 
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 Ensure the long-term vitality of this Hudson River crossing by: 

- Providing for sufficient strength and stability compliant with current standards to 
carry transport loading; 

- Providing for a robust and redundant structure to survive extreme natural 
events, including earthquakes and hurricanes; 

- Providing for a robust and redundant structure to survive extreme manmade 
events, including fires, vessel allisions, vehicular overloads, and vehicular 
accidents; 

- Ensuring compliance with NYSTA operational requirements; and 

- Providing for a serviceable structure with a life span in excess of 100 years 
before major maintenance is required. 

 Improve transportation operations and safety on the crossing by: 

- Ensuring compliance of horizontal and vertical geometry with current 
engineering design standards, as practicable; 

- Providing for horizontal geometry that maximizes sight distances;  

- Providing for vertical geometry that minimizes grade changes; 

- Providing for standard, 12-foot traffic lanes; 

- Providing for adequate separation of eastbound and westbound traffic; 

- Providing for shoulders that meet current engineering design standards;  

- Eliminating reversible traffic lanes; 

- Providing service redundancy to maintain traffic during emergencies; 

- Providing for security infrastructure to monitor bridge operations; and 

- Providing for improved emergency response. 

 Maximize the public investment in a new Hudson River crossing by: 

- Providing a cost-effective crossing that maximizes value over the lifespan of the 
structure; 

- Minimizing effects on existing highways; 

- Maximizing the use of existing right-of-way; 

- Sequencing construction to minimize effects on vehicular traffic operations; 

- Reducing maintenance requirements and operating costs; 

- Providing for trans-Hudson access for cyclists and pedestrians; and 

- Providing a crossing that does not preclude future trans-Hudson transit services. 
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Chapter 2:  Project Alternatives 

2-1 INTRODUCTION 

The development and evaluation of project alternatives is central to the National 
Environmental Policy Act (NEPA) and State Environmental Quality Review (SEQRA) 
processes. This chapter describes the alternatives for the Tappan Zee Hudson River 
Crossing Project that are evaluated in this Environmental Impact Statement (EIS), as 
well as alternatives that were previously considered but were eliminated during the 
scoping process for this EIS and the reasons for their elimination. 

This EIS considers two alternatives for the Tappan Zee Hudson River crossing as 
follows:  

 No Build Alternative. The No Build Alternative would involve the continued 
operation of the existing seven-lane bridge with ongoing maintenance and 
measures necessary to keep the bridge in a state of good repair; and 

 Replacement Bridge Alternative. The Replacement Bridge Alternative would 
replace the existing Tappan Zee Bridge with two new structures (one each for 
eastbound and westbound traffic) to the north of its existing location. 

The location and general characteristics of the Replacement Bridge Alternative have 
been identified and are the basis of the impacts assessment in this EIS. However, to 
provide for flexibility in the final design of the Replacement Bridge Alternative, this EIS 
considers options for certain structural characteristics of the bridge (i.e., the distance 
between bridge piers and the type of bridge structure across the navigable channel). 
The Replacement Bridge Alternative options that are under consideration are described 
below. 

A Rehabilitation, Tunnel, and Single Structure Alternative were also considered. As 
described below, the Rehabilitation, Tunnel, and Single Structure Alternatives are not 
prudent because they would not meet the project’s goals and objectives. Therefore, this 
EIS does not assess a Rehabilitation, Tunnel, or Single Structure Alternative for the 
Tappan Zee Hudson River Crossing Project. 

2-2 ALTERNATIVES ANALYZED IN THIS ENVIRONMENTAL 
IMPACT STATEMENT 

The following describes the No Build and Replacement Bridge Alternatives, which are 
analyzed in detail in this EIS. 
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2-2-1 NO BUILD ALTERNATIVE 

NEPA requires that an EIS consider a No Build Alternative. The No Build Alternative 
reflects the continuation of the existing Tappan Zee Hudson River Crossing and serves 
as the baseline condition against which the potential benefits and impacts of the 
Replacement Bridge Alternative are evaluated. 

Under the No Build Alternative, the Tappan Zee Bridge would retain its current, seven-
lane configuration. The New York State Thruway Authority (NYSTA) would continue 
maintenance of the bridge and would invest capital funds to keep it in a state of good 
repair. NYSTA estimates that it would spend $1.3 billion to maintain and repair over the 
next decade. Major work activities would include seismic upgrades to portions of the 
bridge, navigational safety improvements, steel and concrete repairs, and other 
miscellaneous work to continue to keep the bridge safe for the traveling public.  

Extraordinary maintenance efforts and capital projects would ensure that the bridge 
continues to be safe to the traveling public, but these projects would not correct all of 
the structural, operational, safety, security, or mobility needs of the bridge as described 
in Chapter 1, “Purpose and Need.” Therefore, given the age of the bridge and its 
vulnerabilities in extreme events, it is possible that under the No Build Alternative, the 
crossing could be closed altogether at some point in the future, resulting in the loss of a 
critical infrastructure element to an important transportation corridor.  

As described in Chapter 1, “Purpose and Need,” the New York Metropolitan 
Transportation Council (NYMTC) projects substantial population and employment 
growth in Westchester and Rockland Counties over the next 30 years. This growth is 
expected independent of alternatives for the Tappan Zee Hudson River Crossing and is 
the baseline for evaluating the potential impacts of the project alternatives. In addition to 
the growth projected by NYMTC, there are specific projects that will be undertaken 
independent of the project alternatives for the Tappan Zee Hudson River Crossing. 
These projects are shown in Tables 2-1 and 2-2. 

Table 2-1
Planned Developments Within the Study Area

Jurisdiction Development Name Development Description Status 

Tarrytown Crescent Associates 60,000-square-foot, 3-story office building, with 
accessory parking to join two existing office 
buildings; located opposite Interstate 87/287 ramps 
at 155 White Plains Road 

Approved 

Tarrytown Jewish Community 
Center on the Hudson 

(JCC) 

The JCC purchased the adjacent property, the 
former GM Training Center at 425 South 
Broadway, and plans to expand with the creation of 
a new campus on the two properties 
(approximately 75,000 square feet on 6.6 acres). 
The campus is located 500 feet south of the New 
York State Interstate 87/287 on Route 9. 

Approved 

Tarrytown Jardim Estates Subdivision of up to 50 single family residences In approvals 
process 
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Table 2-2
Notable Transportation Improvement Program (TIP) Projects

in the Study Area

Agency 
Project 
Number Project Description 

Rockland County Department 
of Transportation 1 

882300 Tappan Zee Express bus expansion 

Town of Orangetown 2 875967 Traffic signal improvements: at 28 intersections in
Orangetown 

NYSDOT 2 810322 Reconstruction of Route 9/Route 119 (Executive Boulevard) 
as a four-lane divided roadway with left-turn bays and new 
sidewalks 

Village of Tarrytown 2 875976 Traffic signal improvements at five intersections along Route 
9 in Tarrytown 

Town of Greenburgh 2 878012 1 mile of trail to link Lyndhurst and Sunnyside historic sites 

NYSDOT 1 882161 Orange-Westchester Link (OWL): peak-hour commuter 
between Route 17 (I-86) corridor to Westchester County with 
connections to other services (Tappan Zee Express, I-bus & 
local service). 

Sources:  
1  New York Metropolitan Transportation Council (NYMTC) Transportation Improvement Program (TIP) 

Federal Fiscal Years 2008-2012, Adopted October 29, 2007, and last revised September 7, 2011. 
2 Draft Federal Fiscal Years 2011-15 Transportation Improvement Program, June 2011. 

 

The assessment of the No Build Alternative in this EIS accounts for background growth, 
which includes the specific projects described above. 

2-2-2 REPLACEMENT BRIDGE ALTERNATIVE 

The Replacement Bridge Alternative would result in a new bridge crossing of the 
Hudson River between Rockland and Westchester Counties.  

2-2-2-1 DESIGN PARAMETERS 

A number of design parameters have been considered to develop the location and 
general configuration of the Replacement Bridge Alternative. However, to provide for 
flexibility in the final design of the Replacement Bridge Alternative, this EIS considers 
options for certain structural characteristics of the bridge. The following describes the 
preferred location, the general characteristics, and the design options for the 
Replacement Bridge Alternative. 

Location  

The planning for the Replacement Bridge Alternative considered a footprint that would 
maximize the use of existing NYSTA right-of-way while minimizing effects on existing 
highway infrastructure in Rockland and Westchester Counties. Replacement bridge 
alignments both north and south of the existing Tappan Zee Bridge were considered. 

There is available NYSTA right-of-way to the north of the existing highway on both 
sides of the Hudson River to accommodate construction of a new crossing. Sufficient 
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right-of-way is not available on the south side of the existing highway at the Rockland 
landing. A southern alignment would require cutting into the hill in Rockland and 
displacement of approximately 30 properties and potential implications of up to 20 
others properties to stabilize the hill.  

A north alignment also allows for a straight approach to the Westchester toll plaza. A 
south alignment would result in a conflict between the new crossing’s horizontal 
curvature and the approach to the toll plaza, which would not meet design and safety 
standards. Because of the offset in the highway the extent of the works would reach 
back through Interchange 10 which would need to be reconstructed to provide the 
curvatures necessary to meet design speeds. On the Westchester the required 
horizontal curvature would be less than the minimum required for the required design 
speed and would be unacceptable. In addition, a temporary toll plaza to the south of 
that existing would be required during construction and would impact properties south 
of the existing NYSTA right-of-way. 

Therefore, a replacement bridge to the north of the existing Tappan Zee Bridge is 
preferred and is being proposed. 

General Configuration 

Chapter 1, “Purpose and Need,” identified structural, safety, operational, and mobility 
deficiencies of the existing Tappan Zee Bridge. To address these deficiencies and with 
consideration of the project’s goals and objectives, the following design parameters 
have been incorporated into the general configuration of the Replacement Bridge 
Alternative. 

Redundancy 

Redundancy is a key consideration for the structural integrity and operational flexibility 
of a replacement bridge.  

Structural redundancy (member redundancy, load path redundancy, and hardening and 
dispersion) would provide the bridge with the design capacity to withstand extreme 
events such as earthquakes, hurricanes, vessel collision, and fires. It would be 
achieved through a design that would include vertical and horizontal bridge elements 
that complement and support each other. In this way, the bridge would maintain its 
structural redundancy throughout the superstructure even if a single member should 
fail. Structural redundancy would be accomplished through a new bridge that meets 
current seismic structural and safety design standards. 

Service redundancy would provide the bridge with the ability to maintain traffic flow 
during routine maintenance and extreme events. As described in Chapter 1, “Purpose 
and Need,” the Tappan Zee Hudson River crossing is a vital link between Rockland and 
Westchester Counties for 138,000 vehicles per day and is the only interstate crossing 
for a 48-mile stretch of the Hudson River. A full closure of the bridge would result in 
major disruption to traffic, long detours, and potentially an hour or more increase in 
travel time. To that end, the Replacement Bridge Alternative must include provisions to 
ensure that the crossing is not subject to full closure to the maximum extent feasible. 

Twin bridge structures would provide superior service redundancy as compared with a 
single structure. In the event that an incident or extreme event would require the closure 
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of one structure, the second structure could remain open to traffic. At the same time, 
this redundancy would provide for flexibility in bridge inspection and maintenance. With 
a single structure, NYSTA would need to carefully plan and stage inspection and 
maintenance activities to retain open lanes across the bridge. As a result, repairs would 
take longer, cost more, and be more limited in scope than if a temporary closure could 
be implemented. With two separate structures, NYSTA would have much greater 
flexibility in planning for the bridge’s inspection, long-term maintenance, and future 
contract work, and therefore would ensure the structural and operational integrity of this 
vital link over a longer timeframe. This configuration would also provide for safer work 
zones for inspection, maintenance, and repair crews. 

For these reasons, the Replacement Bridge Alternative would include two separate 
structures across the Hudson River. 

Minimum Width 

NYSTA would maintain traffic flow across the Hudson River to the maximum extent 
feasible, even if one of the two structures must be closed. To provide adequate capacity 
for such short-term traffic operations, each of two road decks would need a minimum 
width of 87 feet to provide for a minimum of seven temporary highway lanes, shoulders, 
and an adequate buffer for two-way traffic operations in the event that one structure 
would be inoperable. 

At present, bicycles and pedestrians are prohibited on the Tappan Zee Hudson River 
crossing, although there are existing multi-use trails near the bridge on both sides of the 
river. To maximize the public investment in a new crossing, a shared-use 
(bicycle/pedestrian) path would be provided across one of the spans of the replacement 
bridge. To meet current design standards for the path and to provide adequate 
separation from traffic lanes, the Replacement Bridge Alternative must provide a 
minimum of 12 feet of additional width for the shared-use path.  

To meet these requirements, the Replacement Bridge Alternative’s structure that 
includes a shared-use path would be 96 feet wide. The Replacement Bridge 
Alternative’s structure that does not include a shared-use path would be 87 feet wide. 

Gap 

To provide adequate clearance to inspect and maintain the superstructure and piers of 
each of the new bridge structures, the New York State Department of Transportation 
(NYSDOT) prefers a minimum gap of 16-foot between parallel bridge structures.  

The gap between the two structures would affect the manner in which potential future 
transit modes could be provided in the corridor. As described in the Chapter 1, 
“Purpose and Need,” one of the project’s objectives is to provide a crossing that “does 
not preclude future trans-Hudson transit services” in the corridor. The following are 
options that would not preclude future transit on this corridor: 

1)  Allow for the incorporation of future transit on the new highway structures without 
reducing the number of general traffic lanes;  

2)  Provide for future transit across a third parallel bridge that would be constructed at a 
later date and that would serve as an exclusive transit right-of-way; or 
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3)  Provide additional structural support within the new highway structures as well as a 
gap between the new highway structures to allow for future transit modes to operate 
on a new deck that would span the gap at a later date. 

These options are illustrated in Figure 2-1. 

The implementation of any of these options for future transit modes would require a 
separate and independent environmental review process when and if a proposal for 
transit services is foreseeable and financing is available. 

Option 1 would allow for exclusive bus lanes within the left shoulders of the 
replacement bridge, but infrastructure to support the upland connections to these bus 
lanes would be needed in Rockland and Westchester Counties.  

Option 2 could provide for a new exclusive or combined bus or commuter rail bridge 
across the Hudson River. However, Option 2 would be costly ($2 billion to $3 billion) 
and would result in work in the Hudson River (i.e., dredging and pile driving) for 
additional foundations to support piers for the new structure that could be avoided with 
implementation of either Option 1 or Option 3.  

Option 3 would allow for either or both bus and commuter rail service across the 
Hudson River; however, additional strengthening of the new bridge would be required to 
support the additional loads from any potential transit service within the gap between 
the new structures. The additional current cost for strengthening the replacement bridge 
under Option 3, to allow for any future transit service within the gap between structures, 
would be approximately $200 to $300 million. Should implementation of transit occur in 
the future, an additional approximately $500 to $700 million (in 2012 dollars) would be 
required to implement the future transit infrastructure across the bridge. In total, the cost 
for transit service within the gap would be $700 million to $1 billion. In comparison, a 
new, exclusive transit bridge across the river (i.e., Option 2) would cost between $2 
billion and $3 billion. In short, Option 3 would save between $1 billion and $2 billion as 
compared to Option 2.  

Consistent with and in furtherance of the project’s goal to “maximize the public 
investment in a new trans-Hudson crossing,” planning for additional strengthening and 
a gap between the two new structures to facilitate Option 3 for transit service is 
considered prudent at this time. Therefore, a 40-foot gap would be provided between 
the highway structures at the main span towers. The gap would narrow as it 
approaches the Rockland County landing, but the transit structure and its connections 
could be provided at a lower elevation (i.e., below the highway deck) at this location.  

It should be noted that any option for future transit service would require an additional 
funds as well as land for construction of upland transit infrastructure (i.e., right-of-way, 
stations, parking, and ancillary facilities). A bus rapid transit service along this corridor 
between Suffern and Port Chester would cost an additional $4 to $5 billion (in 2012 
dollars). The additional cost of commuter rail service between Suffern and the Metro-
North Hudson Line in Tarrytown would cost approximately $7.5 billion (in 2012 dollars). 
The combined cost for both commuter rail and bus rapid transit services would be 
approximately $10.1 billion (in 2012 dollars) (see Appendix A for further information 
regarding the cost of transit options). 
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Summary 

The design parameters described above identify the location and general 
characteristics of the Replacement Bridge Alternative. In summary, the Replacement 
Bridge Alternative would: 

 Be located to the north of the existing Tappan Zee Bridge; 

 Include two separate spans to provide service redundancy; 

 Have a 96-foot-wide deck for the superstructure that includes a shared-use path; 

 Have a 87-foot-wide deck for the superstructure that does not include a shared-use 
path; 

 Have a gap between the two bridge structures; and 

 Provide additional strengthening as not to preclude transit. 

These design parameters have been incorporated into the following description of the 
Replacement Bridge Alternative. Appendix A provides the design criteria for the 
Replacement Bridge Alternative. 

2-2-2-2 DESCRIPTION OF THE REPLACEMENT BRIDGE ALTERNATIVE 

Pursuant to New York State legislation passed in December 2011, NYSDOT and 
NYSTA anticipate that this project would be advanced under a Design-Build contract. 
With this approach, NYSDOT and NYSTA would select a single Design-Builder to both 
complete the design and construct the Replacement Bridge Alternative. The selection of 
the Design-Builder would be accomplished through a two-step approach—first a 
Request for Qualifications (RFQ) would be used to develop a short-list of qualified firms, 
followed by a Request for Proposals (RFP). The RFP would specify basic design and 
planning guidelines, environmental performance commitments and any additional 
mitigation required based on the analysis presented in this Draft EIS (DEIS).   

As specified in 23 CFR § 636.109, a Design-Build process must be coordinated with 
review under NEPA. The design options presented in this DEIS provide an envelope for 
the possible final design of the Replacement Bridge Alternative (see Figure 2-2). The 
options presented in the EIS represent the extent of work that is expected to be 
reflected in the proposals that are received out of the design build process, thereby 
enabling the team to identify and analyze the potential impacts and mitigation measures 
necessary relevant to the resources in the project area. While preliminary designs are 
identified in this DEIS, the Design-Builder has the option to propose alternative design 
concepts that are consistent with the Final EIS (FEIS), Record of Decision and criteria 
of the RFP Contract Documents. The Design-Build process enables the Design-Builder 
to use innovation to further avoid, minimize and mitigate environmental effects and 
promote efficiency in cost and construction duration. 

The design options presented in this DEIS provide an envelope for the possible final 
design of the Replacement Bridge Alternative. The options presented in the EIS 
represent the extent of work that is expected to be reflected in the proposals that are 
received out of the design build process, thereby enabling the team to identify and 
analyze the potential impacts and mitigation measures necessary relevant to the 
resources in the project area. While preliminary designs are identified in this DEIS, the 
Design-Builder has the option to propose alternative design concepts that are 
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consistent with the FEIS, Record of Decision, and criteria of the RFP Contract 
Documents. 

Landings 

In Rockland and Westchester Counties, Interstate 87/287 would be shifted slightly 
northward to meet the new abutments of the Replacement Bridge Alternative.  

Rockland County 

Figure 2-3 shows a plan for the Rockland Landing. As will be described below, there 
are two options for the Replacement Bridge Alternative’s approach spans (Short Span 
and Long Span Options), which would result in somewhat different configurations of the 
Rockland County landing. Where notable differences between the Short Span and Long 
Span Options would occur at the landings, they are described below. Figure 2-3 
reflects the Rockland County landing for the Short Span Option.  

Approximately 150 feet west of the South Broadway Bridge, the roadway would begin to 
shift northward from its existing centerline. The highway would continue to operate with 
10 lanes: 8 general traffic lanes (4 eastbound and 4 westbound); 1 eastbound 
acceleration lane from Interchange 10 (Route 9W); and 1 westbound deceleration lane 
to Interchange 10 (Route 9W)1. Left and right shoulders would be provided in both 
directions. The eastbound acceleration lane and the westbound deceleration lane would 
end approximately 300 feet west of River Road, and as it approaches the bridge, the 
roadway would consist of 8 general traffic lanes with left and right shoulders. 

The new bridge abutment would be located approximately 75 feet west of River Road2. 
At the point where it meets the approach spans of the new bridge, the northern 
boundary of the highway would be approximately 100 feet north of its existing 
boundary. The highway would exit Rockland County at an elevation of between 16 and 
23 feet above River Road. 

Reconfiguration of the Rockland Landing would require reconstruction of the South 
Broadway Bridge slightly east of its existing location. The reconfigured highway would 
also require that new eastbound and westbound maintenance ramps be constructed 
from Interstate 87/287 to River Road.1 For the Long Span Option, the eastbound 
maintenance ramp would extend about 100 feet further inland than in the Short Span 
Option. The longer maintenance ramp is required to meet the higher elevation of the 
highway in the Long Span Option. 

Westchester County 

Figure 2-4 shows the Westchester County landing. The new bridge would enter 
Westchester County with 60 feet of clearance above the Metro-North Railroad (MNR) 
Hudson line. The new bridge structures would straddle the centerline of the existing 
bridge, and the new alignment would extend approximately 100 feet to the north and 

                                                 
1
  Interstate 87 is signed as a north-south highway, and therefore, traffic is generally described as northbound and 
southbound. However, the highway has an east-west orientation through the Tappan Zee Hudson River crossing. 

2
  The measurement is from the middle of the abutment to River Road. River Road curves inward from the shoreline as it 
travels north. Thus, the north limit of the abutment is much closer to River Road than the south end of the abutment. 
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100 feet to the south of the existing bridge. The new bridge abutments would be located 
approximately 200 feet inland of the Hudson line. 

In the eastbound direction, the modified Westchester landing would extend from 
approximately 1,000 feet west of the Westchester County bridge abutments to 
approximately 400 feet east of the Broadway Bridge (Route 9). Approximately 1,000 
feet west of the Westchester County abutments, eastbound Interstate 87/287 would 
widen from four to five lanes. The three inner lanes would serve as highway-speed E-
ZPass lanes through the Westchester County toll plaza. The right two lanes would 
serve cash/E-ZPass customers, and these two lanes would widen to seven cash/E-
ZPass lanes through the toll plaza. In total, the highway would carry 10 lanes through 
the Westchester County toll plaza. 

East of the toll plaza, the highway would narrow to six eastbound lanes, five general 
traffic lanes and one deceleration lane to Interchange 9 (Route 9). The highway-speed 
E-ZPass lanes would remain separated from the cash/E-ZPass to a point approximately 
200 feet east of the Broadway Bridge (Route 9). Therefore, motorists that would exit at 
Interchange 9 (Route 9) would use the cash/E-ZPass lanes. Between the Broadway 
Bridge (Route 9) and a point approximately 400 feet to its east, the highway would 
narrow from five to four lanes and would resume its existing alignment. 

In the westbound direction, the modified Westchester landing would extend from the 
Broadway Bridge (Route 9) to about 100 feet west of the shoreline. The westbound 
highway would consist of four lanes as it would pass beneath the Broadway Bridge 
(Route 9). West of the Broadway Bridge, the westbound Interchange 9 (Route 9) on-
ramp would join the highway, and an acceleration lane would be provided for 
approximately 750 feet. The acceleration lane would end approximately 100 west of the 
shoreline, and the highway would continue as four westbound lanes as it cross the 
Hudson River. 

The modified Westchester landing would include 12-foot traffic lanes, a left shoulder, 
and a right shoulder in both the eastbound and westbound directions. There would be 
additional median space in the eastbound direction between the highway-speed E-
ZPass lanes and the cash/E-ZPass lanes. 

The modifications to the Westchester landing would require reconstruction of the toll 
plaza, the westbound on-ramp from Interchange 9 (Route 9), and the existing New York 
State Thruway maintenance facility at Interchange 9 (Route 9). 

Approach Spans 

There are two options for the approach spans that provide a framework for the 
evaluation of impacts in the DEIS. The approach spans link the landings with the main 
spans over the navigable channel. These options—Short Span and Long Span—differ 
in terms of the type of structure as well as the number of and distance between bridge 
piers. Both approach span options would include eight travel lanes (four eastbound and 
four westbound) with inside and outside shoulders on both structures. The north 
structure of each approach span option would also include a shared-use path. 
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Short Span Option 

The Short Span Option would consist of two parallel bridge structures that would have a 
typical highway design with a road deck supported by girders and piers (see Figure 
2-5). The parallel structures would be separated by a gap that would vary in dimension 
across the approach spans. The following describes the general characteristics of the 
Rockland County and Westchester County approach spans for the Short Span Option: 

 The Rockland County approach spans would extend 4,125 feet between the 
abutments and the main spans, and each would consist of 43 sections. The 
average distance between the piers of Rockland County approach spans would be 
230 feet1. There would be no gap between the parallel highway decks at the 
abutments. The gap between the highway decks would widen to 70 feet as the main 
spans. 

 The Westchester County approach spans would extend 1,800 feet between the 
main spans and the abutments, and each would consist of 16 sections with an 
average distance between the piers of approximately 230 feet1. The gap between 
the parallel highway decks would range from 70 feet at the main spans to 40 feet at 
abutments. 

As the approach spans meet the main span, the road deck would be at an elevation of 
175 feet above the Hudson River’s mean high-tide level. 

Long Span Option 

The Long Span Option would also consist of two parallel bridges structures. Each 
structure would have a truss supported by piers (see Figure 2-5). The road deck would 
be located on top of the trusses. The parallel structures would be separated by a gap 
that would vary in dimension across the approach spans. The following describes the 
general characteristics of the Rockland County and Westchester County approach 
spans for the Long Span Option: 

 The Rockland County approach spans would extend 4,125 feet between the 
abutments and the main spans, and each would consist of 23 sections. The 
average distance between the piers of Rockland County approach spans would be 
about 430 feet.1 There would be no gap between the parallel highway decks at the 
abutments. The gap between the highway decks would widen to 70 feet as the main 
spans. 

 The Westchester County approach spans would extend 1,800 feet between the 
main spans and the abutments, and each would consist of 10 sections with an 
average distance between the piers of 430 feet1. The gap between the parallel 
highway decks would range from 70 feet at the main spans to 40 feet at abutments. 

As the approach spans meet the main span, the road deck would be at an elevation of 
195 feet above the Hudson River’s mean high-tide level. 

                                                 
1
  This dimension is provided for illustrative purposes only. It should be noted that the piers may be located closer 
together near the abutments and shorelines but may be farther apart over water. 
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Main Spans 

The main spans, i.e., the portions of the bridge that cross the navigable channel of the 
Hudson River, would provide adequate vertical and horizontal clearance for marine 
transport.  

 The horizontal clearance affects the width of the Hudson River’s navigable channel 
for water craft and must be clear of bridge piers and other bridge infrastructure. The 
width of the Federally-mapped navigation channel is 600 feet through the Tappan 
Zee crossing. However, a minimum clearance of 1,042 feet is preferred to provide a 
safety buffer for through the channel. 

 The vertical clearance affects the height of the bridge as well as the hull-to-mast 
height of marine vessels that navigate under the bridge. The Replacement Bridge 
Alternative would provide for a minimum vertical clearance of 139 at mean high 
water to maintain the existing maximum hull-to-mast height of vessels that travel 
beneath the Tappan Zee crossing.  

This EIS considers two options for the bridge’s main spans over the navigable 
channel—Cable-stayed and Arch (see Figure 2-6)1. These main span options represent 
potential designs for spanning the main span navigational channel. However, the 
Design Builder may consider design options that are within the parameters of these 
designs.  Both options would result in a horizontal clearance of at least 1,042 feet and a 
vertical clearance of at least 139 feet over the navigable channel at mean high water. 
Both main span options would include eight travel lanes (four eastbound and four 
westbound) with inside and outside shoulders on both structures. The north structure of 
each main span option would also include a shared-use path. 

Smaller vessels (i.e., smaller commercial craft, sailboats, power boats, and kayaks) 
could use the backspan channels beneath the approach spans closest to the navigable 
channel. With the Long Span Option, the backspan channels would provide a horizontal 
clearance of 380 feet and a vertical clearance of 123 feet. With the Short Span Option, 
the backspan channels would provide a horizontal clearance of 180 feet and a vertical 
clearance of 123 feet. 

Cable-stayed Option 

The Cable-stayed Span Option would result in two spans each supported by two towers 
and cables connected to towers. The four towers (two towers per span) would rise 
about 400 feet above the road deck and would be set approximately 300 feet outward 
from the limits of the navigable channel. Cables would extend from each of the towers 
to various points on the road deck, in effect holding it up from above. The cables would 
support the entirety of the main spans between the approach structures. The cables 
would extend both eastward and westward from each tower tying into the road deck as 
much as 300 feet away from the towers. The cables would be anchored to the ground 

                                                 
1
  Figure 2-5 shows the Oresund Bridge (a single Cable-stayed bridge across the Oresund Straight in Denmark and 
Sweden) and the Lake Champlain Bridge (a single Arch bridge across Lake Champlain in New York and Vermont). 
The Cable-stayed and Arch Options for the Replacement Bridge Alternative would consist of two separate structures 
across the Hudson River’s navigable channel. 
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Main Spans Options

 Example of Cable-Stayed Option (Oresund Bridge, Denmark/Sweden)

Example of Arch Option (Lake Champlain Bridge, New York/Vermont)
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through the tower foundations. Each section of the road deck would be connected to 
the towers by multiple cables.  

Arch Option 

This option would consist of two structures each supported by steel arches. Each 
structure would have two steel arches that would extend eastward and westward from 
the main spans’ piers. The main spans’ piers would be located about 500 feet outward 
from the limits of the navigable channel. The supports would curve upward and support 
the road deck from below. On either side of the navigable channel, the curved supports 
would extend above the road deck and meet in the middle forming the arch. The top of 
the arch would be about 200 to 300 feet above the road deck. Suspender cables would 
extend vertically from the arch structure to support the road deck.  

Operations 

Figure 2-7 is a cross-section of the proposed road decks of the Replacement Bridge 
Alternative. Each deck would include four 12-foot traffic lanes, a 10-foot right shoulder, 
a 20-foot left shoulder and emergency access, and 2-foot barriers along the decks’ 
edges. The left and right shoulders would serve as disabled vehicle lanes. The left 
shoulder would also provide emergency vehicle access. The extra-wide, left shoulders 
would be provided only on the bridge itself and would narrow at the abutments to the 
Westchester or Rockland County landings. 

A shared-use (bicycle and pedestrian) path would be provided along the northern edge 
of the Replacement Bridge Alternative’s north superstructure. The path would serve 
both eastbound and westbound cyclists and pedestrians. The path would be 12 feet 
wide with a two-foot buffer between the path and the traffic lanes (14 feet total). In 
Rockland County, the shared-use path would connect to Esposito Trail via the South 
Broadway Bridge in South Nyack, following the westbound lanes of Interstate 87/287 
from the abutment to the South Broadway Bridge. In Westchester County, the shared-
use path would be connected to Route 9 (South Broadway), following the westbound 
lanes of Interstate 87/287 from the abutment to the westbound on-ramp at Interchange 
9. It would meet Route 9 at the bottom of the westbound on-ramp. 

Ancillary Facilities 

The NYSTA maintenance facility and the New York State Police barracks on the north 
side of Interstate 87/287 at Interchange 9 (Route 9) would be relocated during 
construction to use this space for a contractor staging area. Upon completion of the 
Replacement Bridge Alternative, a new maintenance facility and New York State Police 
barracks would be constructed at approximately the same location within the existing 
NYSTA right-of-way. 

The Replacement Bridge Alternative would relocate the bridge maintenance ramps in 
Rockland County to meet the new alignment of the Replacement Bridge Alternative. 
These ramps would begin at River Road and rise to the grade of Interstate 87/287 east 
of the South Broadway Bridge in South Nyack. Because the Long Span Option would 
be at a higher elevation than the Short Span Option, its maintenance ramps would 
extend further west of River Road. 
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Figure 2-7
Replacement Bridge Alternative:

Roadway Configuration
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Permanent stormwater controls will be designed and constructed in accordance with 
the New York State Department of Environmental Conservation (NYSDEC) Stormwater 
Design Manual, NYSDOT Highway Design Manual, NYSDOT The Environmental 
Manual, and NYSTA engineering guidance. The permanent controls would be 
developed as part of the Stormwater Pollution Prevention Plan for the Replacement 
Bridge Alternative. Locations for the facilities would be determined as the final design 
for the Replacement Bridge Alternative is developed. Chapter 15, “Water Resources,” 
includes a discussion of the potential stormwater systems and locations for permanent 
controls under consideration for the project. 

Security 

The Replacement Bridge would include design features and systems to protect the 
bridge from man-made events. Its design would incorporate offsets and clearances to 
limit access to key structure features. Surveillance and detection systems would be 
installed on the bridge, and a central command center would be located at NYSTA’s 
maintenance facility to provide 24-hour monitoring of the bridge. 

Property Acquisition 

Construction of the Replacement Bridge Alternative would require both temporary 
(construction-period) and permanent property acquisitions and easements. The 
properties and purpose of the required acquisitions or easements are described in 
Chapter 6, “Land Acquisition, Displacement, and Relocation.” 

Construction Duration and Cost 

Depending on the outcome of the Design Build process, construction of the 
Replacement Bridge Alternative is estimated to take between 3 and 5½ years. For 
purposes of analysis in this EIS, the duration of construction is assumed to be 4½- to 
5½-year period. The various stages of construction are described in more detail 
Chapter 18, “Construction Impacts.” 

Depending on the outcome of the Design Build process, the construction cost is 
expected to range between $3.5 and $5 billion. The Design Build project delivery 
method would introduce innovation and may reduce construction time, cost and 
environmental impacts. For purposes of analysis in this EIS, the cost of the 
Replacement Bridge Alternative is assumed to be $4.64 billion (in 2012 dollars). 

To assist in the preliminary engineering investigations, cost estimates, and 
development of potential environmental performance commitments during construction, 
NYSDOT and NYSTA will undertake a Pile Installation and Demonstration Program 
(PIDP) and geotechnical borings. NYSDOT and NYSTA have secured the necessary 
permits and approvals for the PIDP and geotechnical borings and work is expected to 
begin in the winter or early spring of 2012. As part of that program, NYSDOT and 
NYSTA will test the structural performance of a number of piles of varying diameters 
and monitor the efficacy of various noise attenuation measures. Any relevant data from 
these test programs will be incorporated into the Final Environmental Impact Statement 
for the Tappan Zee Hudson River Crossing Project. 
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2-3 ALTERNATIVES CONSIDERED AND ELIMINATED 

2-3-1 REHABILITATION ALTERNATIVE 

The Alternatives Analysis for Rehabilitation and Replacement of the Tappan Zee Bridge 
Report (March 2009) identified four rehabilitation options to enhance the structural 
integrity and operation of the existing Tappan Zee Bridge. Four rehabilitation options 
were considered: 

1) Replacement Causeway and Rehabilitated Main Span; 

2) Replacement Causeway and Widened Main Span; 

3) Replacement Causeway, Rehabilitated Main Span, and Single Level Supplemental 
Bridge; and 

4) Replacement Causeway, Rehabilitated Main Span, and Dual Level Supplemental 
Bridge. 

The Alternatives Analysis for Rehabilitation and Replacement of the Tappan Zee Bridge 
Report (March 2009) was part of the Scoping Summary Report for the Tappan Zee 
Bridge/I-287 Corridor Project. It was widely distributed and became the subject of 
intensive public and agency review and comment. The findings of this report were 
reviewed in the context of the goals and objectives for the current project (see Chapter 
1, “Purpose and Need”). This review concluded that the Rehabilitation Alternative is not 
considered prudent for the reasons described below.  

The Rehabilitation Alternative would fail to meet the project goal of “ensuring the long-
term vitality of this Hudson River crossing” for the following reasons: 

 The Rehabilitation Alternative would be designed to comply with seismic criteria, 
which are based on strength. However, the Rehabilitation Alternative would lack 
ductility, which allows bridge members to endure changes in shape without 
breaking. The structural elements of the existing bridge that would not be replaced 
would not behave in a ductile manner in extreme seismic events. A replacement 
bridge would be designed to have ductile characteristics that would provide reserve 
capacity for even those extreme events that are in excess of code requirements. 

 Therefore, the Rehabilitation Alternative would be vulnerable during an extremely 
long or intensive earthquake. 

 The Rehabilitation Alternative options that have a single structure would lack 
service redundancy. If the bridge were heavily damaged by a natural or man-made 
event, it could be closed for repairs. If the bridge were closed, there would be no 
alternative routing for traffic at this location along the Hudson River.  

The Rehabilitation Alternative would fail to meet the project goal of “improving 
transportation operations and safety on the crossing” for the following reasons: 

 The Rehabilitation Alternative would lack alternative load path redundancy (i.e., the 
ability of bridge members to be supported by multiple means such as a deck 
supported both by a deck truss and by a bridge cable). As such, the Rehabilitation 
Alternative would not adequately address security or operational concerns since a 
fire, vessel allision, or other man-made event could more easily cause severe 
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damage to the structure and require its closure. Its closure would severely affect 
traffic operations, freight movement, and economic conditions across the region. 

The Rehabilitation Alternative would fail to meet the project goal of “maximizing the 
public investment in a new Hudson River crossing” for the following reasons: 

 The life span of bridge components retained in the Rehabilitation Alternative would 
be shorter than those of a new bridge. To maximize the public investment in a new 
Tappan Zee Hudson River crossing, the desired life span of the new structure is at 
least 100 years before major maintenance or rehabilitation is needed. However, 
components of the Rehabilitation Alternative would need major maintenance or 
replacement in as few as 50 years.  

 The construction duration for the Rehabilitation Alternative would be one year 
longer than for a replacement bridge. 

 There is much uncertainty associated with rehabilitation projects in that the extent of 
damage to certain bridge components may not be fully known until they are actually 
replaced. This uncertainty would have the potential to substantially increase the 
construction cost and duration of the Rehabilitation Alternative. 

 The Rehabilitation Alternative would involve both upland and in-water construction 
activities and would be expected to result in many of the same environmental 
impacts of a replacement bridge. 

 The Rehabilitation Alternative with two bridges would cost $2.5 to $2.7 billion more 
than the Replacement Bridge Alternative. It would also result in more in-water work 
and would have the same deficiencies described above in terms of life cycle and 
vulnerabilities. 

Given these considerations, the Rehabilitation Alternative would not meet the project’s 
purpose and need and was eliminated from further consideration in this EIS.  

2-3-2 TUNNEL ALTERNATIVE 

A newly bored or immersed tunnel between Rockland and Westchester Counties was 
previously studied (Alternatives Analysis for Hudson River Highway Crossing, July 
2007). The findings of the previous study were reviewed in the context of the goals and 
objectives for the current project (see Chapter 1, “Purpose and Need”). This review 
concluded that the Tunnel Alternative is not considered prudent for the reasons 
described below.  

The Tunnel Alternative would consist of five separate tubes with two lanes each or an 
immersed tunnel with two chambers. To provide for a maximum desired highway grade 
and to accommodate the topography of the affected area, the bored tunnel would 
stretch seven miles from Interchange 12 (NY 303/Palisades Center Drive) in Rockland 
County to east of Interchange 10 (Route 9) in Westchester County. In contrast, the 
immersed tunnel would be shallower and would come to surface closer to the shoreline. 
However, it would require extensive shoreline and in-water work. 

Compared to the Replacement Bridge Alternative, the Tunnel Alternative would take 
longer to construct and would entail a higher cost ($8 billion as compared with $4.6 
billion). The Tunnel Alternative would require acquisition of substantial rights-of-way for 
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its approach structures, portals, and ventilation structures. The tunnel’s construction 
would substantially impact the Talleyrand Swamp and the Rockland and Westchester 
County shoreline of the Hudson River where its ventilation structures would be sited.  

The Tunnel Alternative would offer less operational flexibility than a bridge. Traffic 
would be separated into two or five tubes, resulting in less flexibility to maintain traffic 
flow through the tunnel and difficult traffic control at the portals. The tunnel would have 
a 3 percent grade over a long distance, making speed control difficult for trucks. The 
separation of highway operations into separated tubes or chambers over a long 
distance would make emergency response more challenging than for a bridge. 
Furthermore, a bored tunnel would result in the removal of Interchanges 9 (Route 9), 10 
(Route 9W), and 11 (Route 9W), and connectivity to Interstate 87 and 287 from local 
roads in eastern Rockland County would be lost.  

While the Tunnel Alternative would meet some of the goals and objectives of the 
project, it would fail to meet the goal of “maximizing the public investment in a new 
Hudson River crossing” for the following reasons: 

 The Tunnel Alternative would require higher construction costs and a longer 
duration of construction activities than a replacement bridge. As such, this 
alternative would not be cost-effective or yield maximum benefit in relation to its 
financial investment. 

 The Tunnel Alternative would result in greater disruption to surrounding land uses 
than a replacement bridge, as extensive construction would be required outside of 
the existing New York State Thruway right-of-way, thereby requiring greater land 
acquisition. 

 The Tunnel Alternative would not provide an opportunity to implement a shared-use 
pathway for cyclists and pedestrians.  

Given these considerations, the Tunnel Alternative would not meet the project’s goal to 
maximize the public investment in this Hudson River crossing. Thus, the Tunnel 
Alternative was eliminated from further consideration in this EIS.  

2-3-3 SINGLE STRUCTURE ALTERNATIVE 

Comments received during the scoping process for the Tappan Zee Bridge Hudson 
River Crossing Project called for examination of a Single Structural Alternative. The 
Single Span Alternative would involve the replacement of the existing Tappan Zee 
Bridge with a new eight-lane crossing on a single structure, whereas the Replacement 
Bridge Alternative would include two structures. 

As noted above, this critical crossing requires service redundancy. In the event that a 
man-made or natural event would severely damage the bridge, the entire crossing 
would be subject to closure. Also, NYSTA would be more limited in its ability to maintain 
a single structure since it must remain open to traffic during repairs. 

The constructability of the Single Structure Alternative is more difficult than for the 
Replacement Bridge Alternative. The Single Span Alternative would be a wide 
structure, which would likely be need to be constructed in multiple phases to maintain a 
proper transition between the bridge and landings without impeding traffic flow. 
Furthermore, construction of the second or third phase of a single structure would be 
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difficult if traffic were operating across the first phase, and it is likely that the Single 
Span Alternative would require that the existing bridge remain in use for a longer 
period. There would also be more property needed at the landings, and there would be 
piers in the river during construction. 

Given these considerations, the Single Structure Alternative would not meet the 
project’s goals to improve transportation operations and safety on the crossing and to 
maximize the public investment in this Hudson River crossing. Thus, the Single Span 
Alternative was eliminated from further consideration in this EIS.  
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 Process, Agency Coordination, 
Chapter 3:  and Public Participation 

3-1 INTRODUCTION 

This chapter describes the regulatory requirements that must be met to implement the 
project, the public agencies with permitting or other regulatory authority or approvals 
necessary for the project, and the process by the federal and joint lead agencies will 
engage the public in the environmental review of the proposed project. 

3-2 PROCESS 

3-2-1 NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) 

The New York State Department of Transportation (NYSDOT) and the New York State 
Thruway Authority (NYSTA) are requesting approvals from the Federal Highway 
Administration (FHWA) and other federal agencies for implementation of the Tappan 
Zee Hudson River Crossing Project. These federal approvals are subject to 
environmental review under the National Environmental Policy Act (NEPA). The 
procedural provisions of NEPA (set forth in 40 CFR §§ 1500-1508) require federal 
agencies to consider the environmental impacts of their actions, including not only 
direct and indirect effects, but also cumulative effects. In accordance with the Safe, 
Accountable, Flexible, Efficient Transportation Equity Act—A Legacy for Users 
(SAFETEA-LU), FHWA is defined as the lead federal agency, and NYSDOT and 
NYSTA will collectively serve as the joint lead agencies for the Tappan Zee Hudson 
River Crossing Project. 

The project is classified as a NEPA Class I project in accordance with 23 CFR 
Part 771.115, which requires an Environmental Impact Statement (EIS) to determine 
the likely impacts a project will have on the environment. The steps in the NEPA EIS 
process are described below. 

 Notice of Intent. The EIS process began with publication of a Notice of Intent (NOI) 
in the Federal Register. The NOI for the project was published in the Federal 
Register on October 12, 2011. 

 Scoping. The NOI for this project also included a notice of scoping, which initiated 
the public comment period on the scope of the project. A Scoping Information 
Packet was prepared and made publicly available. The Scoping Information Packet 
included a description of the purpose and need, goals and objectives, alternatives to 
be considered in this DEIS, and the framework of analysis for this EIS. The public 
was invited to comment on the alternatives under consideration and the scope of 
analysis for the EIS. The public was also provided the opportunity to submit 
comments in writing or at the public scoping briefings, which were held on October 
25, 2011 and October 27, 2011. The comment period for project scoping ended on 
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November 15, 2011, allowing additional time to provide comments in writing. A 
Scoping Summary Report, which summarized the comments received and provided 
responses as appropriate, was prepared and made available on the project website 
and at project repositories. 

 Draft Environmental Impact Statement (DEIS). Following scoping, this DEIS was 
prepared to assess the environmental impacts of the project consistent with NEPA 
and other applicable regulations and requirements. Once FHWA approved the DEIS 
for public circulation, a Notice of Availability was published in the Federal Register. 
The Notice of Availability established the public review period for this DEIS. 

 Public Review. The public review of this DEIS includes distribution of the document 
to government agencies, elected officials, civic and interested groups, and the 
public. FHWA has established a 45-day public comment period for the DEIS. During 
that time, public hearings will be held at which members of the public can offer oral 
testimony on the findings of the DEIS. Written comments will also be accepted.  

 Final Environmental Impact Statement (FEIS). After the public comment period 
on the DEIS closes, an FEIS will be prepared. The FEIS will include the comments 
and responses on the DEIS and any necessary revisions to the DEIS to address the 
comments. After it is approved by FHWA, the FEIS will be made publicly available 
and a Notice of Availability will be published in the Federal Register.  

 Record of Decision. No sooner than 30 days after publishing the FEIS, FHWA will 
prepare its decision document, known as the Record of Decision (ROD). The ROD 
will describe the preferred alternative for the project, its environmental impacts, and 
any required mitigation commitments. The ROD will conclude the NEPA process. 

In accordance with SAFETEA-LU Section 6002, this environmental document may be 
adopted or used by any Federal agency making any approval associated with Tappan 
Zee Hudson River Crossing Project.  

3-2-2 STATE ENVIRONMENTAL QUALITY REVIEW ACT (SEQRA) 

In 1975, the New York State legislature enacted the State Environmental Quality 
Review Act (SEQRA) which requires New York governmental agencies to identify 
potential environmental effects that would result from their discretionary actions, and to 
the extent that significant adverse impacts are identified, avoid or mitigate those 
impacts to the maximum extent practicable, consistent with social, economic, 
environmental, and other considerations. For all actions under SEQRA, no involved 
New York State agency may undertake, fund, or approve the action until review under 
SEQRA is complete and SEQRA findings have been issued unless such actions fall 
within certain statutory or regulatory exemptions. 

The project is classified as a SEQRA Type I action (6 NYCRR § 617.4 and 17 NYCRR 
Part 15), indicating that it has the potential for environmental impacts that should be 
evaluated under SEQRA. In accordance with 6 NYCRR § 617.15 and 17 NYCRR Part 
15, the NEPA and SEQRA processes for the Tappan Zee Hudson River Crossing 
Project are being coordinated, and therefore, NYSDOT, NYSTA, and other New York 
State agencies undertaking a discretionary action for this project have no obligation to 
prepare an additional EIS under SEQRA. Rather, NYSDOT, NYSTA, and other New 
York State agencies will make SEQRA findings based on this EIS. 



  
 Chapter 3: Process, Agency Coordination, and Public Participation 

 3-3  

3-2-3 OTHER FEDERAL AND STATE REGULATORY REQUIREMENTS, 
PERMITS, AND APPROVALS 

Implementation and construction of the Tappan Zee Hudson River Crossing Project is 
subject to a number of state and federal permits and approvals in addition to NEPA and 
SEQRA. The list below is a summary of the regulatory requirements identified thus far 
as applicable to this project. 

 Clean Air Act and New York State Air Permits (42 USC § 7506(c); 40 CFR Part 
93). The conformity requirements of the Clean Air Act (CAA) limit the ability of 
federal agencies to assist, fund, permit, and approve projects in non-attainment or 
maintenance areas that do not conform to the applicable State Implementation Plan 
(SIP). Conformity determinations for federal actions related to transportation plans, 
programs, and projects approved under 23 Code of Federal Regulations (CFR) 
must be made by the project’s lead federal transportation agency, FHWA in this 
case. A transportation conformity determination for the project will be made by 
FHWA prior to the ROD. 

Since the U.S. Army Corps of Engineers (USACE) would be authorizing the 
discharge of dredged material (see “Marine Protection, Research and Sanctuaries 
Act” below), USACE would be responsible for demonstrating conformity of that 
action with state implementation plans as per the general conformity regulations (40 
CFR § 93, Subpart B). 

Under Section 309 of the CAA, the U.S. Environmental Protection Agency (USEPA) 
must review and comment in writing on the environmental impact of any matter 
relating to its responsibilities under the CAA. In the event that USEPA determines 
that federal legislation, regulations, or actions are unsatisfactory from the standpoint 
of public health or welfare related to environmental quality, the determination is 
published and the matter is referred to the Council on Environmental Quality.  

 Clean Water Act (33 USC §§ 1251-1387): The New York State Department of 
Environmental Conservation (NYSDEC) administers provisions of the Clean Water 
Act in New York State. Under Section 401 of the Act, any applicant for a federal 
permit or license for an activity that may result in a discharge to navigable waters 
must provide to the federal agency issuing a permit a certificate (either from the 
state where the discharge would occur or from an interstate water pollution control 
agency) that the discharge would comply with Sections 301, 302, 303, 306, 307, 
and 316 (b) of the Clean Water Act. 

Section 404 of the Act requires authorization from the Secretary of the Army, acting 
through the U.S. Army Corps of Engineers (USACE), for the discharge of any 
dredged or fill material into waters of the United States. Activities authorized under 
Section 404 must comply with Section 401 of the Act.  

 Coastal Zone Management Act (16 USC §§ 1451, et seq.; 15 CFR Part 930; New 
York Executive Law Article 42; 19 NYCRR Part 600). Projects affecting New 
York’s coastal zone must be consistent with the Coastal Zone Management Act, 
through the New York State Department of State’s (NYSDOS) Coastal Area 
Management Program and local municipalities’ approved Local Waterfront 
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Revitalization Plans (LWRP). NYSDOS will make a determination of the project’s 
consistency with the Coastal Zone Management Act. 

 Eminent Domain Procedures Law: Any state action that results in property to be 
acquired through exercise of eminent domain in New York State must be executed 
in full compliance with the Eminent Domain Procedure Law (EDPL).  

 Endangered Species Act (16 USC §§ 1531-1544; 50 CFR Part 402). Section 7 of 
this Act requires FHWA to consult with the U.S. Fish and Wildlife Service (USFWS) 
and/or the National Marine Fisheries Service (NMFS) for any project activities that 
may jeopardize threatened or endangered species or destroy or adversely modify 
their critical habitats. 

 Environmental Justice (Executive Order 12898 of 1994, 59 FR Page 7629, 
February 16, 1994; 1997 U.S. Department of Transportation [USDOT] “Order to 
Address Environmental Justice in Minority Populations and Low-Income 
Populations,” 62 FR Page 18377, April 15, 1997). These Orders require that 
impacts and benefits from a federal transportation project are equitably distributed 
among all population groups and that minority or low-income areas are not 
overburdened with the adverse aspects of project alternatives. FHWA is responsible 
for complying with the Executive Order. Specific outreach efforts to environmental 
justice communities are described below. 

 Floodplains (Executive Order 11988 of 1977; USDOT Order 5650-2, 
“Floodplain Management and Protection,” April 23, 1979). Federal and state 
agencies must regulate and limit the location of a project in a floodplain to avoid any 
adverse impacts from the occupancy and modification of floodplains. FHWA will 
make a floodplain determination for the project pursuant to Executive Order 11988. 

 General Bridge Act of 1946 (22 USC § 403). Bridges over navigable waters of the 
United States require a bridge permit under the General Bridge Act of 1946, which 
is issued by the U.S. Coast Guard (USCG) or the USACE. The bridge permit under 
the General Bridge Act also satisfies the requirements of Section 9 of the River and 
Harbors Act of 1899. 

 Grant or License of Land Underwater (New York State Public Lands Law 
§ 6-75.7b). A license or grant may be required from the New York State Office of 
General Services for the use of state-owned land under water. 

 Incidental Take Permit (6 NYCRR Part 182.11). NYSDEC will have to issue a 
permit that authorizes the incidental take of a species listed as endangered or 
threatened in 6 NYCRR Part 182. An incidental take permit must include an 
endangered or threatened species mitigation plan that NYSDEC has determined will 
result in a net conservation benefit to the listed species. 

 Magnuson-Stevens Fishery Conservation and Management Act (16 USC 
§§ 1801-1884). This act mandates an identification of Essential Fish Habitat (EFH) 
for managed aquatic species and requires measures to conserve and enhance the 
habitat needed by fish to carry out their life cycle. The Act requires consultation with 
NMFS for any effects on EFH. 
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 Marine Protection, Research and Sanctuaries Act (16 USC §§ 1431, et seq., 
and 33 USC §§ 1401, et seq.). Ocean dumping of dredged material is prohibited by 
this Act unless a Section 103 permit is issued. The USACE District office is 
responsible for issuing the Section 103 permit, subject to approval by the U.S. 
Environmental Protection Agency (USEPA). 

 National Historic Preservation Act (16 USC § 470, et seq.; 36 CFR Part 800). 
Projects potentially affecting historic and archaeological resources must comply with 
the National Historic Preservation Act (NHPA) Section 106 review process. FHWA 
is responsible for carrying out the Section 106 review for this project in consultation 
with the New York State Historic Preservation Officer (SHPO) at the New York State 
Office of Parks, Recreation and Historic Preservation (OPRHP) and other 
individuals and organizations with an interest in the effects of a project on historic 
properties (i.e., consulting parties). When a project is being reviewed pursuant to 
Section 106 of the NHPA, the procedures of Section 14.09 of the New York State 
Historic Preservation Act do not apply, and any review and comment by SHPO must 
be within the framework of Section 106 procedures (New York State Historic 
Preservation Act § 14.09(2)). 

 Rivers and Harbors Act of 1899 (33 U.S.C. 403). Section 10 of the Rivers and 
Harbors Act of 1899 requires authorization from the Secretary of the Army acting 
through USACE for the construction of any structure in or over any navigable waters 
of the United States; the excavation from or deposition of material in these waters; 
or any obstruction or alteration in these waters. USACE must evaluate, in the public 
interest, the benefits of the proposed activity versus potential detriments. In 
addition, authorization required under the Rivers and Harbors Act of 1899 is for 
Section 9 for issuance of a Bridge Permit by the USCG, as described above. 

 Smart Growth Public Infrastructure Policy Act (ECL § 6-0101, et seq.): The 
Smart Growth Public Infrastructure Policy Act was enacted by the State of New 
York to maximize social, economic, and environmental benefits from public 
infrastructure development while minimizing adverse impacts related to sprawl. 
Under this act, no state infrastructure agency shall approve, undertake, support, or 
finance a public infrastructure project, unless, to the extent practicable, the public 
infrastructure project is consistent with 10 smart growth infrastructure criteria that 
identified in Section 6-0105 of the Act.   

 State Pollutant Discharge Elimination System (6 NYCRR Part 750). A State 
Pollutant Discharge Elimination System (SPDES) permit will be required for 
construction since construction would involve more than one acre of land. The 
applicability of an individual SPDES permit for operation of the proposed bridge will 
be confirmed through consultation with NYSDEC.  

 Tidal Wetlands Law (ECL Article 25). Under the Tidal Wetlands Act, NYSDEC 
administers a permit program regulating activities in tidal wetlands and their 
adjacent areas. NYSDEC requires a permit for almost any activity which will alter 
the wetlands or the adjacent areas. 

 Uniform Relocation and Assistance and Real Property Acquisition Policies 
Act of 1970 (42 USC § 4601, et seq.): Federally funded or assisted projects that 
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require property acquisition through eminent domain must comply with the Uniform 
Relocation and Assistance and Real Property Acquisition Policies Act of 1970.  

 U.S. Department of Transportation Act—Section 4(f) (49 USC § 303; 23 CFR 
§774). Section 4(f) prohibits the Secretary of Transportation from approving 
programs or projects that use a property protected under Section 4(f) unless there is 
no prudent and feasible alternative to the use of such land and the project includes 
all possible planning to minimize harm to such land. A Section 4(f) property is 
defined as a publicly-owned parkland, recreation area, or wildlife and waterfowl 
refuge of national, state, or local significance; or land from a historic site of national, 
state, or local significance, which are properties listed on or eligible for the National 
Register of Historic Places. FHWA will make a Section 4(f) finding for this project.  

 Wetlands (Executive Order 11990 of 1977; USDOT Order 5660.1A, 
“Preservation of the Nation’s Wetlands,” August 24, 1978). Federal and state 
agencies must avoid adverse impacts from the destruction or modification of 
wetlands unless there is no practical alternative and all possible measures to 
minimize harm are taken. FHWA will make a formal wetland finding for this project. 

3-2-4 SECTION 106 COORDINATION 

Section 106 of the NHPA (NHPA; 36 CFR Part 800) requires federal agencies to take 
into account the effects of their undertakings on historic properties that are listed in or 
meet the eligibility criteria for listing in the National Register of Historic Places and 
afford the Advisory Council on Historic Preservation (ACHP) and SHPO a reasonable 
opportunity to comment. Section 106 also requires that agency officials work with 
SHPO to identify parties to participate in the Section 106 process (“Consulting Parties”). 
Consulting Parties may include local governments, federally recognized Native 
American tribes and individuals and organizations with a demonstrated interest in the 
project due to the nature of their legal or economic relationship to the project or affected 
historic properties, or their concern with the project’s effects on historic properties.  

FHWA, NYSDOT, and NYSTA extended invitations to the Tribal Historic Preservation 
Officers of Native American tribes, local preservation groups, local planning agencies, 
and property owners to participate as Section 106 Consulting Parties. A public notice, in 
English and Spanish, was also published in newspapers and on the project website to 
invite interested members of the public to participate, and Consulting Parties were 
registered at the scoping briefings. Appendix C includes a list of agencies, 
organizations, and individuals that are serving as Section 106 Consulting Parties for the 
Tappan Zee Hudson River Crossing Project. 

Upon their expression of interest and their approval by FHWA, Consulting Parties were 
provided an initiation package, which included maps of the project’s Areas of Potential 
Effect (APEs), preliminary information on buildings and potential archaeological sites 
within the APEs, and a methodology for the analysis of the project’s effects. In 
December 2011, a meeting was held to discuss the project’s effects on properties within 
the APE. Following that meeting, a draft Memorandum of Agreement (MOA) was 
prepared, which commits FHWA, in coordination with NYSDOT and NYSTA, to carry 
out measures to mitigate adverse effects on historic properties. During the public review 
period for this DEIS, a Consulting Parties meeting will be held to discuss any comments 
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on the draft MOA. Relevant comments will be incorporated into a final MOA, which will 
be executed prior to publication of the FEIS. 

3-2-5 SECTION 4(f) COORDINATION 

In accordance with 23 CFR § 774.5, FHWA must opportunities for coordination and 
comment to the official(s) with jurisdiction over the Section 4(f) resource that may be 
affected by the project as well as the U.S. Department of the Interior, and as 
appropriate, the Department of Agriculture and the Department of Housing and Urban 
Development. Review of the project’s Section 4(f) Evaluation includes FHWA, 
NYSDOT, NYSTA, DOI, and SHPO. As described above, potential effects on historic 
properties are being coordinated through Section 106 of the NHPA. Furthermore, 
FHWA, NYSDOT, and NYSTA will meet with the Village of South Nyack to discuss the 
potential effects of the project on public parkland under their jurisdiction. 

3-2-6 ENVIRONMENTAL JUSTICE COORDINATION 

Executive Order 12898 requires federal agencies to involve the public on project issues 
related to human health and the environment. The U.S. Department of Transportation’s 
“Final Order on Environmental Justice” indicates that project sponsors should elicit 
public involvement opportunities, including soliciting input from affected minority and 
low-income populations in considering project alternatives. As described in Chapter 19, 
“Environmental Justice,” environmental justice communities have been identified near 
the Tappan Zee Bridge and one of the potential construction staging areas. Building 
upon outreach efforts for the Tappan Zee Bridge/I-287 Corridor Project, FHWA, 
NYSDOT, and NYSTA have engaged and will continue to engage environmental justice 
communities through the project website, mailing list, and targeted media outlets. 
FHWA, NYSDOT, and NYSTA will also continue to issue public notices in Spanish and 
provide translation services for these communities, as necessary, to engage their 
participation in public involvement activities. 

3-3 AGENCY COORDINATION 

3-3-1 SAFETEA-LU COORDINATION PLAN 

Section 6002 of SAFETEA-LU increased opportunities for federal, state, and local 
agencies to have active and early involvement in the NEPA process and to provide 
comments on the project’s purpose and need, environmental study methodology, and 
alternatives under consideration. Section 6002 requires the development of a 
coordination plan for all highway and transit projects for which an EIS is prepared under 
NEPA. FHWA, NYSDOT, and NYSTA outlined a coordination plan in the Scoping 
Information Package as well as a Cooperating Agencies’ agreement. The plan 
described the process and communication methods that have been and will be followed 
to disseminate information about the project, as well as to solicit and consider input 
from the agencies. The coordination plan will be in effect throughout the EIS process. 
The coordination plan is a flexible, “living” document that can be amended as needed.  

FHWA identified and invited federal agencies and NYSDOT and NYSTA identified and 
invited New York State agencies to participate in the Section 6002 coordinated review 
by serving as cooperating or participating agencies. According to Council on 
Environmental Quality (CEQ) regulations (40 CFR § 1508.5), “cooperating agency” 
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means any federal agency, other than a lead agency, that has jurisdiction by law or 
special expertise with respect to any environmental impact involved in a proposed 
project or project alternative. “Participating agencies” are those federal, state, or local 
agencies or federally recognized Native American tribes (Tribal Government 
Organizations [TGOs]) with an interest in the project.  

Cooperating and participating agencies are responsible for identifying, as early as 
practicable, any issues of concern regarding the project’s potential environmental or 
socioeconomic impacts that could substantially delay or prevent an agency from 
granting a permit or other approval.  

The following agencies have been identified as cooperating agencies: 

 Advisory Council on Historic Preservation (ACHP); 

 National Marine Fisheries Service (NMFS); 

 U.S. Army Corps of Engineers (USACE); 

 U.S. Coast Guard (USCG); 

 U.S. Environmental Protection Agency (USEPA); 

 U.S. Fish and Wildlife Service (USFWS); 

 New York State Department of Environmental Conservation (NYSDEC);  

 New York State Department of State (NYSDOS); 

 New York State Office of General Services (NYSOGS); and  

 State Historic Preservation Officer (SHPO) of the New York State Office of Parks, 
Recreation and Historic Preservation (OPRHP).  

Group and individual meetings have been and will be held with the agencies throughout 
the environmental review process to update them on the status of the project and 
discuss other topics as appropriate. Discussions to date have included purpose and 
need, range of alternatives, methodology, impacts assessment, and mitigation 
measures. 

An agency summit took place on October 24, 2011 to inform federal and state agencies 
of the project and to outline the environmental review process. The Cooperating 
Agencies’ Agreement/Memorandum of Agreement was also provided for signature at 
the agency summit and to outline the milestones, response times, and roles and 
responsibilities. An agency meeting will also be held during the public review of this 
DEIS and group and individual meetings will be held with cooperating agencies to assist 
in preparation of the FEIS. 

3-3-2 PERMITS AND APPROVALS 

As described above, a number of permits and approvals are being sought from federal 
and state agencies. Table 3-1 lists the required permits and approvals by agency. 
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Table 3-1
Permits and Approvals by Agency

Agency Responsibilities 

U.S. Army Corps of Engineers  Issue Section 404/Section 10 Permit, Clean Water Act and Rivers and Harbors Act 

Issue Section 103 Permit, Marine Protection, Research and Sanctuaries Act 

Advisory Council on Historic 
Preservation 

Consultation for Section 106 review pursuant to National Historic Preservation Act 

U.S. Coast Guard Issue Bridge Permit; General Bridge Act 

U.S. Department of Interior Consultation for Section 4(f) Evaluation, U.S. Department of Transportation Act 

U.S. Environmental Protection 
Agency 

 

Written Determination under Section 309, Clean Air Act;  

Consultation for Section 404 Permit, Clean Water Act 

Consultation for Section 103 Permit, Marine Protection, Research and Sanctuaries Act

U.S. Fish and Wildlife Service 

 

Consultation for Section 10 Permit, Rivers and Harbors Act 

Consultation for Section 404 Permit, Clean Water Act  

National Oceanic and 
Atmospheric Administration 
National Marine Fisheries 

Service 

Consultation for Section 7, Endangered Species Act 

Consultation for Essential Fish Habitat, Magnuson-Stevens Fishery Conservation and 
Management Act 

Consultation for Section 10 Permit, Rivers and Harbors Act 

Consultation for Section 404 Permit, Clean Water Act 

New York State Department of 
Environmental Conservation 

Issue Section 401 Water Quality Certification, Clean Water Act 

Issue Tidal Wetlands Permit, Environmental Conservation Law 

Issue Incidental Take Permit, New York Code of Rules and Regulations 

Issue State Pollution Discharge Elimination System Permit, New York Code of Rules 
and Regulations 

New York State Air Permits, Environmental Conservation Law and New York Code of 
Rules and Regulations 

Other New York State environmental permits and approvals, as necessary. 

New York State Department of 
State  

Issue Coastal Zone Consistency Determination, Coastal Zone Management Act 

New York State Office of 
General Services 

Grant or License of Lands Under Water, New York State Public Lands Law 

New York State Historic 
Preservation Officer  

Concurrence under Section 106 of the National Historic Preservation Act 

 

3-4 PUBLIC OUTREACH PROGRAM  

Continuing the commitment to an open, participatory process, the Tappan Zee Hudson 
River Crossing Project has solicited early and continued feedback from the public and 
from agencies; encouraged open discussion of project details and issues; and has 
provided opportunities for comments and questions. These efforts will continue 
throughout the environmental review of the Tappan Zee Hudson River Crossing Project. 
Tools that have been and will continue to be used in the public involvement program 
are described below.  

 Public meetings and Open houses. The Public Scoping Briefings in Rockland and 
Westchester Counties were an early opportunity for the public to participate in the 
project’s development. Members of the public were able to give written and/or oral 
comments on the scope of the project and to suggest reasonable alternatives for 
consideration in this DEIS. The public is also invited to comment during the 
circulation of this DEIS; at the public hearings on this DEIS, which will be held in 
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Rockland and Westchester Counties; and during the circulation of the FEIS. 
Comments raised in the public hearings and during the DEIS comment period will 
be responded to, as appropriate, in the FEIS. Major meetings have been and will be 
advertised in local newspapers, the project website, and by e-mail to ensure 
maximum public participation in the environmental review process.  

 Targeted meetings with stakeholders. FHWA, NYSDOT, and NYSTA have and 
will continue to hold meetings with the villages and towns adjacent to the bridge, 
briefings with elected officials, and meetings with representatives of municipal 
governments, including the planning and transportation departments of Rockland 
and Westchester Counties, special interest groups, community groups, and other 
interested parties, as appropriate. The project’s Stakeholder Committee, formed 
during the Tappan Zee Bridge/I-287 Corridor Project and including over 500 
members, and Stakeholders’ Advisory Working Groups, also formed earlier, have 
and will meet as appropriate. Agency coordination meetings have and will include 
briefings of the Cooperating and Participating Agencies as well as the Section 106 
Consulting Parties. 

 Project hot line. A toll-free project phone number, 877-TZB-DOT5 or 877-892-
3685, was set up for members of the public to reach project representatives during 
office hours, with messages returned promptly.  

 Project website. A project website (www.tzbsite.com) was established to allow the 
public to keep up to date on the project. Visitors can sign up for the mailing list on 
the website and submit comments via a Contact Us feature, which sends their e-
mails to the project sponsors. The site is updated regularly to include 
announcements of project meetings and access to project documents (i.e., scoping 
information packet, technical reports, and the environmental impact statement), 
which are posted as they become available. 

 Mailing list. A project mailing list, totaling more than 5,000 names and addresses, 
was compiled during the Tappan Zee Bridge/I-287 Corridor Project and is being 
used for this project. The mailing list includes elected officials, public agency 
contacts, stakeholder and community groups, media, and individuals. Included 
within the list are organizations, media, and individuals that have relevance and 
connections with environmental justice communities in the study area. The mailing 
list is used to distribute meeting announcements and information about the project. 
An e-mail list is also available for “e-mail blasts” that announce meetings and other 
information. Both lists are updated continually.  

 Informational materials will be produced at key points during the project 
development process. Content will include written information on the project as 
well as visuals (photos, maps, and charts) and contact information. Presentations, 
meeting display boards and handouts, and other materials have been developed as 
appropriate to keep the public fully informed about project developments. Comment 
sheets have been made available at public meetings to encourage public input.  

 Media outreach. When appropriate, a media outreach effort has been conducted. 
This has involved contacting the media when there are new project developments to 
communicate, as well as issuing press releases at major milestones. This effort has 
included newspapers serving environmental justice communities.  
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 Repositories. Local repositories throughout the project area have enabled 
members of the public to examine project documents, including EIS documents, 
and other informational materials. The established repositories include local 
libraries, town halls, and other locations. 

3-5 REPOSITORIES 

Project documents, such as the Notice of Intent, the Scoping Information Packet, the 
Scoping Summary Report, and this DEIS, are available for public viewing at the 
locations listed below. 

Lead Agency Offices 
Federal Highway Administration 
Leo W. O’Brien Federal Building  
11A Clinton Avenue, Suite 719  
Albany, New York  12207 

New York State Dept. of Transportation 
4 Burnett Boulevard 
Poughkeepsie, New York  12603  

New York State Thruway Authority 
200 Southern Boulevard   
Albany, NY 12209 

 

Rockland County 
Rockland County Department of Planning 
50 Sanitorium Road, Building T 
Pomona, NY 10970 

Town of Clarkstown  
10 Maple Avenue 
New City, NY 10956 

Town of Orangetown  
26 Orangeburg Road  
Orangeburg, NY 10962 

Town of Ramapo  
237 Route 59  
Suffern, NY 10901 

Nanuet Public Library  
149 Church St. 
Nanuet, NY 10954 

Nyack Library 
59 South Broadway  
Nyack, NY 10960 

Suffern Free Library 
210 Lafayette Avenue  
Suffern, NY 10901  

West Nyack Free Library 
65 Strawtown Road  
West Nyack, NY 10994 

Westchester County 
Westchester County Dept. of Planning 
148 Martine Avenue, Room 432 
White Plains, NY 10601 

City of Rye 
1051 Boston Post Road 
Rye, NY 10580 

City of White Plains 
255 Main Street 
White Plains, NY 10601 

Town of Greenburgh 
177 Hillside Ave 
White Plains, NY 10603 

Town/Village of Harrison 
1 Heineman Place 
Harrison, NY 10528  

Town of Rye 
10 Pearl Street  
Port Chester, NY 10573  
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Greenburgh Public Library 
300 Tarrytown Rd 
Elmsford, NY 10523 

The Warner Library  
121 North Broadway  
Tarrytown, NY 10591 

White Plains Public Library 
100 Martine Avenue 
White Plains, NY 10601  

West Harrison Branch Library 
2 East Madison Street  
West Harrison, NY 10604 

Other 
New York State Library  
222 Madison Avenue, 6th Floor 
Albany, NY 12230  

 

3-6 CONTACT INFORMATION 

For further information on the project, please visit the project website at 
www.tzbsite.com or please contact: 

Jonathan D. McDade 
Region Administrator 
Federal Highway Administration 
Leo W. O’Brien Federal Building, 
11A Clinton Avenue, Suite 719 
Albany, New York  12207 
Telephone: (518) 431–4125 

Michael P. Anderson, P.E. 
Project Director 
New York State Dept. of Transportation 
4 Burnett Boulevard 
Poughkeepsie, New York  12603 
Telephone: (877) 892-3685 

 
Ted Nadratowski, P.E.  
Interim Project Manager 
New York State Thruway Authority 
200 Southern Boulevard 
Albany, NY  12209 
Telephone: (518) 436-2700 

Written comments on this EIS should be submitted to Michael Anderson at NYSDOT.  
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Chapter 4:  Transportation 

4-1 INTRODUCTION 

This chapter evaluates the potential benefits and impacts of the Tappan Zee Hudson 
River Crossing Project on transportation. The analysis addresses regional 
transportation issues, local highway traffic operations, and accident history. This 
chapter also describes the new mobility options for pedestrians and cyclists as well as 
the project’s potential impacts on transit service and marine transport. 

Interstate 87/287, including the Tappan Zee Bridge, is prone to frequent and heavy 
congestion. The Replacement Bridge Alternative would not generate additional traffic 
volumes across the Tappan Zee crossing as compared to the No Build Alternative (see 
Appendix B). The capacity of the bridge is controlled by several factors, including a 
reduction in the number of travel lanes west of Interchange 11, and weaving maneuvers 
at interchanges in Westchester and Rockland Counties. .While it would not address the 
capacity constraints along the Interstate 87/287 corridor, the Replacement Bridge 
Alternative would implement six important improvements at the Tappan Zee Hudson 
River crossing: 

 The eight-lane configuration of the Replacement Bridge Alternative would be 
sufficient to meet the projected increase in traffic volumes on the bridge without the 
need for a reversible lane;  

 The Replacement Bridge Alternative would include 12-foot lanes and left and right 
shoulders, which would improve safety conditions and reduce the delays associated 
with traffic incidents and accidents;  

 The Replacement Bridge Alternative would include extra-wide left shoulders that 
would serve for dedicated emergency access, which would substantially improve 
response times to incidents and accidents; 

 The Replacement Bridge Alternative would reduce the grades on the bridge, which 
presently contribute to a high number of accidents resulting from poor sight 
distances and excessive speed differentials; 

 The Replacement Bridge Alternative would not preclude future transit service at the 
Tappan Zee Hudson River crossing; and  

 The Replacement Bridge Alternative would include pedestrian and bicycle 
accommodations, which are not available on the existing bridge.  

4-2 REGULATORY CONTEXT 

The design, operations, safety, and security of the Tappan Zee Bridge and adjacent 
highways are regulated by a variety of agencies, including the New York State 
Department of Transportation (NYSDOT), the New York State Thruway Authority 
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(NYSTA), and the Federal Highway Administration (FHWA). Other national 
organizations are involved in establishing design and operational guidelines and 
standards widely used for transportation projects, including the American Association of 
State Highway and Transportation Officials (AASHTO) and the Transportation 
Research Board (TRB).  

The Tappan Zee Hudson River Crossing Project is a part of the transportation planning 
process in the New York metropolitan area. With FHWA as federal lead agency, it must 
be a part of the Continuing Comprehensive Coordinated process defined in federal 
planning regulations. Those regulations mandate that the Metropolitan Planning 
Organization (MPO), the New York Metropolitan Transportation Council (NYMTC) in 
this case, manage the transportation planning process, including the adoption of the 
Tappan Zee Hudson River Crossing Project’s travel demand forecasting models into its 
regional transportation model (i.e., Best Practices Model; BPM).  

4-3 METHODOLOGY 

4-3-1 TRAVEL DEMAND MODELING 

The methodology for the traffic analysis focused on forecasting the future demand on 
the Tappan Zee Bridge and determining the ability of the replacement bridge alternative 
to satisfy that demand.  Forecasting future demand required a detailed regional travel 
demand modeling effort involving the NYMTC BPM and a local microsimulation analysis 
utilizing Paramics. 

Due to the limitations of the freeway methodology in the Highway Capacity Manual, a 
traditional Level of Service analysis was not conducted as part of the traffic analysis. As 
stated in the Highway Capacity Manual, the basic freeway facility methodology 
experiences limitations under conditions where downstream congestion results in 
blockages and queuing on the freeway segment. The Highway Capacity Manual also 
identifies limitations to the methodology when analyzing extended bridge segments, 
segments near toll plazas and system-wide oversaturated flow conditions.  All of which 
are experienced with the project limits of the Tappan Zee Bridge. 

NYMTC is a regional council of governments and serves as the MPO for New York City, 
Long Island, and the lower Hudson Valley. NYMTC has developed the BPM to meet the 
federal requirements for long-range planning, including conformity (air quality), sub-
regional, and corridor-level analyses. The BPM incorporates transportation behavior 
and relationships and has been developed with an extensive set of data that includes a 
travel survey of households in the region, land-use inventories, socioeconomic data, 
traffic and transit counts, and travel times. The BPM served as the forecasting tool to 
identify the future transportation demand on the Tappan Zee Hudson River crossing.  

The BPM is a regional transportation model and is not designed or suitable for the 
analysis of particular roadway segments. Therefore, the travel demand forecasts of the 
BPM were entered into a Paramics microsimulation model to predict volumes at the 
Tappan Zee crossing and on adjacent roadways. The Paramics model was developed 
for the previous project from the BPM highway network, and it was enhanced based on 
field conditions for the 2010 (Existing Conditions), 2017 (Estimated Time of Completion, 
or ETC) and 2047 (ETC+30) analysis years. The initial data collection program was 
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conducted in 2005 and served as the baseline for calibration of the Paramics model. 
The Paramics model was recalibrated and validated in 2007, 2010, and 2011. 

4-3-2 ACCIDENT ANALYSIS 

The purpose of the accident analysis is to evaluate safety conditions on the Tappan 
Zee Bridge by studying and quantifying accidents in terms of rates, frequencies, and 
severity. The analysis provides insight into the accidents by isolating and identifying 
contributing circumstances that suggest specific patterns and/or clusters of accidents. 

In accordance with the NYSDOT Safety Investigation Procedure Manual (2002), 
accident records for a three-year period (January 1, 2008 through December 31, 2010) 
were obtained from NYSTA. The accident rate for each segment of the bridge is 
calculated in 3/10-mile increments and compared with the statewide average for 
comparable roadway segments. Consistent with NYSDOT methodology, the accident 
data do not include non-reportable accidents.  

The accident investigation was limited to all accidents on the Tappan Zee Bridge and 
immediate approaches, an approximate 3½-mile segment, and did not include adjacent 
interchanges or the toll barrier. In the westbound direction, the study area extended 
from milepost 12.9 to milepost 16.6. In the eastbound direction, the study area 
extended from milepost 16.6 to milepost 13.1. The difference in the milepost limits for 
the eastbound direction reflects the exclusion of the toll plaza (milepost 13.07) from the 
study area.  The cluster of accidents experienced less than 1/10 of a mile from the toll 
plaza was excluded to maintain a focus on accident conditions on the bridge and 
immediate approaches. 

4-4 AFFECTED ENVIRONMENT 

The Tappan Zee Bridge provides the only interstate highway crossing of the Hudson 
River for the 48-mile stretch between the George Washington Bridge (Interstate 95) and 
the Newburgh-Beacon Bridge (Interstate 84). It is a vital link between the population 
and employment centers of Rockland and Westchester Counties and a major route for 
freight movement in the region. 

The Tappan Zee Bridge is a part of the New York State Thruway system and identified 
as both I-87 and I-287.  The directional orientation of I-87 is north-south and I-287 is 
orientated as east-west in direction.  For consistency, this report will present all traffic 
discussions in the east-west direction (with eastbound traffic corresponding to the 
southbound direction as designated on I-87). 

4-4-1 VEHICULAR TRAFFIC 

The Tappan Zee Bridge was originally designed with six lanes. In 1992, NYSTA began 
using the median as a seventh lane to address the peak period traffic demands. A 
movable barrier system reverses the additional lane, so four lanes are available in the 
peak hour direction. Typically, four lanes are provided in the eastbound direction until 
mid-afternoon, typically around 3 PM, when the lane is reversed to provide an additional 
travel lane in the westbound direction. The reversible lane is typically returned to the 
eastbound direction around 7 PM. Although the reversible lane provides much-needed 
capacity, it removes the bridge’s shoulders and median area and reduces lane widths in 
some segments.  
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In 2010, the Tappan Zee Bridge carried over 134,000 vehicles per day. Volumes are 
highest during the peak weekday commuter hours in the morning (eastbound direction) 
and evening (westbound direction), but the bridge is prone to severe congestion in non-
commuter periods as well. On a typical weekday, the Tappan Zee Bridge carries a two-
way volume between 5,000 and 8,000 vehicles per hour between 6 AM and 7 PM.  

NYMTC forecasts continued growth to 2035 for both population and employment, which 
were assumed to hold constant until 2047. The populations of Rockland and 
Westchester Counties are expected to increase between 2010 and 2047 by 50,000 and 
134,000 residents, respectively. Employment is projected to increase by 47,000 jobs in 
Rockland County and by 160,000 jobs in Westchester County during this timeframe. 
This growth in population and employment will increase daily volumes across the 
Tappan Zee Bridge for the next several decades. 

4-4-1-1 VOLUMES AND TRAVEL PATTERNS 

Traffic volumes in the corridor as measured at the Tappan Zee Bridge grew at an 
average annual rate of roughly 4 percent over the 1960 to 2000 period. This rapid rise 
reflects population and job growth along the corridor, completion of the Cross 
Westchester Expressway (Interstate 287) from Interstate 87 to Interstate 95 (New 
England Thruway) in 1960, and the Interstate 87 connection to Interstate 287 at 
Interchange 15 in 1994.  

As shown in Figure 4-1, traffic growth has been very modest since 2000. In 2010, the 
bridge experienced an average annual daily traffic (AADT) of approximately 134,900 
vehicles as compared with 2000 when the bridge volume was 134,200 vehicles, an 
increase of 700 vehicles. However, the bridge did experience a higher volume of 
vehicles per day in 2007. 

Figure 4-2 presents a typical 2010 hourly traffic volume profile for a weekday in the fall 
at a continuous count location adjacent to the Tappan Zee Bridge. The fall period was 
selected since it represents a normal commuter period not typically impacted by 
weather, holidays, or school vacations. As shown on the figure, the Tappan Zee Bridge 
carries peak hour traffic volumes of approximately 8,000 vehicles during the weekday 
morning and evening peak hours. The weekday morning peak hour is typically 7 to 8 
AM when approximately 4,800 vehicles, or 60 percent of the total traffic, are traveling in 
the eastbound direction and 3,200 vehicles, or 40 percent, in the westbound direction. 
The trend is reversed during the evening peak hour, typically 4 to 5 PM, when 
approximately 5,500 vehicles, or 69 percent, cross the bridge in the westbound 
direction and 2,600 vehicles, or 31 percent, in the eastbound direction. 

Commercial truck volumes on the Tappan Zee Bridge are approximately 5,000 trucks 
per day, or roughly 5 percent of the total traffic. Commercial traffic follows a more level 
profile with truck volumes building up as early as 5 AM, peaking around 10 AM or 11 
AM at 380 trucks per hour, and slowly tapering off until 5 PM, when volumes drop to 
fewer than 200 trucks per hour. It is interesting to note how truck volumes decrease 
during the 6:00 AM to 9:00 AM time period, likely to avoid congestion due to the peak 
commuter period. The percentage of trucks as compared with total traffic ranges 
between 3 and 4 percent during the peak commuter hours, around 7 percent during the 
midday period, and greater than 20 percent during the late overnight hours. Hourly truck 
volumes for a typical weekday in fall 2010 are summarized in Figure 4-3. 
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The Tappan Zee Bridge collects tolls in the eastbound direction at the toll barrier 
located in Tarrytown, Westchester County. The Tappan Zee toll barrier provides 10 
collection lanes within the toll barrier itself, generally operating as 4 dedicated E-ZPass 
lanes and 6 cash or cash/E-ZPass lanes. The E-ZPass lanes within the toll barrier 
process up to 900 vehicles per hour (VPH) per lane, while the cash or cash/E-Z Pass 
lanes process roughly 250 VPH per lane. There are also two higher-speed E-ZPass 
lanes on the left-hand side of the barrier, which can process approximately 1,100 to 
1,200 VPH per lane. The higher speed E-ZPass lanes post a speed limit of 35 miles per 
hour. NYSTA adjusts the mix of lanes in response to travel demand patterns, and not all 
lanes are generally open during off-peak periods. On the right hand side of the toll 
barrier, dedicated E-ZPass lanes are also available to serve patrons destined for 
Interchange 9 (Route 9), just to the east of the toll barrier. 

In the weekday morning peak periods, the toll plaza generally handles the flow of traffic 
with minimum delay, given that nearly 90 percent of the drivers have an E-ZPass. The 
greater challenge is on weekends. Although traffic volumes are lower, E-ZPass usage 
is less than 60 percent. As such, weekend queues of cash-paying drivers block access 
to the E-ZPass lanes and occasionally queue back onto the bridge, creating traffic 
delays. 

4-4-1-2 SAFETY AND ACCIDENT HISTORY 

The following section describes the recent accident history for the Tappan Zee Bridge. 
Based on a review of this analysis, the following conclusions can be made:  

 The study area exceeds the NYSDOT statewide average accident rate for 
comparable roadway segments for nearly all locations in the eastbound direction 
and most segments in the westbound direction (accident rate calculations are 
presented in Appendix B-2);  

 The accident conditions include a high percentage of “property damage only” 
accidents with causes attributed to vehicles following too closely, which is 
characteristic of a high-volume congested corridor; and 

 Two major accident clusters were identified on the Tappan Zee Bridge. In the 
westbound direction, the accident rate ranges from 2.8 to 3.7 times the average 
statewide accident rate between mileposts 13.7 and 14.2.  

 In the eastbound direction, the accident rate is greater than 5.2 times the statewide 
average between mileposts 14.2 and 13.8. This highway segment is of interest 
because the bridge’s main span extends from milepost 13.8 to milepost 14.2. At the 
approaches to the man span, the roadway grade increase by more than 3 percent. 
This steep grade reduces sight distances as well as the speeds of trucks. At both 
approaches, impatient drivers behind slower moving trucks, aggressively attempt to 
pass and often find a lack of available gaps in traffic to execute the pass. This 
results in weaving movements that create a greater potential for conflicts and an 
increase in accidents. Other contributing factors include sun glare in the early 
morning and braking and weaving maneuvers as vehicles approach the toll plaza at 
milepost 13.07. 

In the three-year period of analysis (2008 to 2010), a total of 464 and 784 accidents 
were reported in the westbound and eastbound directions, respectively. During this 
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period, the Tappan Zee Bridge experienced an average of 155 and 261 accidents per 
year in the westbound and eastbound directions, respectively. The steep grade on the 
bridge, sun glare and weaving maneuvers appear to be the cause of the higher rate for 
eastbound vehicles.  

Overall accident severity is categorized as being one of four classifications: 

 Fatality—any accident that result in a fatality; 

 Personal Injury)—any accident that result in injuries of any type except for a fatality; 

 Property Damage Only—any accident resulting in damages exceeding a threshold 
value of $1,000 and no injuries or fatalities; and 

 Non-reportable—any accident that caused less than $1,000 of property damage 
and no injuries or fatalities.  

In the eastbound direction, 593 accidents (76 percent) of the 784 reported involved 
property damage only and 177 accidents (22 percent) involved personal injuries. The 
remaining 2 percent were unidentified. Of the 464 accidents reported in the westbound 
direction, 372 accidents (80 percent) involved property damage only, and 79 accidents 
(17 percent) involved personal injuries. The remaining 3 percent were unidentified. No 
fatalities were reported during this period. 

Accident conditions such as weather, light, and road surface conditions were 
investigated for each accident to determine apparent contributing factors. 

 Weather Conditions.  In the eastbound direction, of the total 784 accidents 
reported 479 accidents (61 percent) were reported under clear weather conditions 
and 198 accidents (25 percent) were reported under cloudy conditions. The 
remaining 107 accidents (14 percent) were reported during fog, rain, snow, or other 
precipitation. Of the total 464 accidents reported in the westbound direction, 315 
accidents (68 percent), were reported under clear weather conditions and 109 
accidents (24 percent) were reported under cloudy conditions. The remaining 40 
accidents (9 percent) were reported during fog, rain, snow, or other precipitation. 

 Light Conditions.  In the eastbound direction, of the total 784 accidents reported 
622 accidents, or 79 percent, were reported during daylight hours and 92 accidents, 
or 12 percent, were reported in darkness with the roadway lighted. The remaining 
70 accidents, or 9 percent, were reported during dusk, dawn, or other conditions. Of 
the total 464 accidents reported in the westbound direction, 346 accidents, or 75 
percent, were reported during daylight hours and 87 accidents, or 19 percent, were 
reported in darkness with the roadway lighted. The remaining 31 accidents, or 6 
percent, were reported during dusk, dawn, or other conditions. A contributing factor 
that is difficult to quantify but often experienced by motorists is limited visibility on 
the bridge due to sun glare during the early morning hours in the eastbound 
direction. 

 Road Surface Conditions.  Of the total 464 accidents reported in the westbound 
direction, 410 accidents, or 88 percent, were reported under dry roadway conditions 
and 52 accidents, or 11 percent, were reported on wet roadway conditions. The 
remaining 2 accidents, or 1 percent, were reported during snow, ice, slush, or other 
road surface conditions. In the westbound direction, of the total 784 accidents 
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reported 641 accidents, or 82 percent, were reported under dry roadway conditions 
and 133 accidents, or 17 percent, were reported on wet roadway conditions. The 
remaining 10 accidents, or 1 percent, were reported during snow, ice, slush, or 
other road surface conditions. 

Accident rates vary greatly depending on the type of facility, and among similar facilities 
depending on factors like traffic congestion, local road use patterns, and terrain/ 
roadway characteristics. For a highway section, the accident rate calculated as the 
number of accidents divided by the product of traffic volume (in millions of vehicles per 
year) times the section length (in miles), or accidents per million vehicle miles 
(accidents per million-vehicle-miles). The accident rates were calculated based on the 
designated mileposts by direction in 3/10-mile increments, as each designated milepost 
is spaced 1/10-mile apart. The accident rate is a statistically meaningful index in the 
context of accident analysis. 

The accident rates for several roadway segments on the Tappan Zee Bridge 
substantially exceed the NYSDOT statewide average rate for comparable highway 
segments. A comparison of the Tappan Zee Bridge accident rates for total accidents 
with the NYSDOT average for comparable highways is presented in the Table 4-1. 

Over 85 percent of all accidents experienced on the Tappan Zee Bridge can be 
classified within the following causes: 

 Rear-end: Vehicle following too closely (52 percent); 

 Overtaking: Unsafe lane change or lane use and/or unsafe speed (22 percent); and 

 Obstruction and/or debris in roadway (13 percent).  

Typically, rear-end accidents result from vehicles following too closely and inattention. 
Overtaking accidents can result from unsafe lane changes and speeding. These 
accident causes are typical in congested environments, often involve nonstandard 
geometric design, and result in frequent traffic delays. 

It is important to note that the discussion to this point has been limited to an analysis of 
accident data. The accident records do not include non-reportable accidents and only 
capture accidents involving significant property damage (sufficient to warrant a police 
report) and/or personal injury. These data represent only a minor percent of the overall 
number of roadway “traffic incidents” that contribute to congestion and frequent user 
delay experienced on the Tappan Zee Bridge (see Figure 4-4). 

Traffic incidents are defined by the Federal Highway Administration as nonrecurring 
events that cause a reduction of roadway capacity or an abnormal increase in demand. 
Accidents are a subclass of traffic incidents, and studies have estimated that they 
consist of approximately 10 to 20 percent of the total traffic incidents experienced by 
drivers. Other subclasses of traffic incidents include: disabled vehicles or breakdowns; 
truck overturns or spills; lane closures; rubbernecking; special events; severe weather 
conditions; roadway maintenance; and non-reportable accidents (those resulting in less 
than $1,000 in damage and/or a motor accident report is not filed). 

Of all the subclasses of traffic incidents, disabled vehicles are estimated to occur in the 
greatest frequency and consist of approximately 60 to 80 percent of all traffic incidents. 
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Table 4-1
Accident Rates for the Tappan Zee Bridge and New York State (2008 to 2010)

Westbound Eastbound 

MP MP 
Total 

Accidents 

TZB 
Rate 

(acc/1
M VM) 

NYS 
Rate 

(acc/1
M VM)

Ratio 
(TZB / 
NYS) MP MP 

Total 
Accidents 

TZB 
Rate 

(acc/1
M VM) 

NYS 
Rate 

(acc/1
M VM) 

Ratio 
(TZB / 
NYS) 

12.9 13.1 91 4.15 1.16 3.58 16.6 16.4 93 4.24 1.16 3.66 

13.0 13.2 67 3.06 1.16 2.63 16.5 16.3 99 4.51 1.16 3.89 

13.1 13.3 34 1.55 1.16 1.34 16.4 16.2 82 3.74 1.16 3.22 

13.2 13.4 20 0.91 1.16 0.79 16.3 16.1 72 3.28 1.16 2.83 

13.3 13.5 25 1.14 1.16 0.98 16.2 16.0 67 3.06 1.16 2.63 

13.4 13.6 29 1.32 1.16 1.14 16.1 15.9 47 2.14 1.16 1.85 

13.5 13.7 25 1.14 1.16 0.98 16.0 15.8 30 1.37 1.16 1.18 

13.6 13.8 24 1.09 1.16 0.94 15.9 15.7 20 0.91 1.16 0.79 

13.7 13.9 47 2.14 1.16 1.85 15.8 15.6 11 0.50 1.16 0.43 

13.8 14.0 95 4.33 1.16 3.73 15.7 15.5 21 0.96 1.16 0.83 

13.9 14.1 93 4.24 1.16 3.66 15.6 15.4 26 1.19 1.16 1.02 

14.0 14.2 72 3.28 1.16 2.83 15.5 15.3 38 1.73 1.16 1.49 

14.1 14.3 23 1.05 1.16 0.90 15.4 15.2 35 1.60 1.16 1.38 

14.2 14.4 16 0.73 1.16 0.63 15.3 15.1 34 1.55 1.16 1.34 

14.3 14.5 26 1.19 1.16 1.02 15.2 15.0 55 2.51 1.16 2.16 

14.4 14.6 34 1.55 1.16 1.34 15.1 14.9 56 2.55 1.16 2.20 

14.5 14.7 40 1.82 1.16 1.57 15.0 14.8 54 2.46 1.16 2.12 

14.6 14.8 26 1.19 1.16 1.02 14.9 14.7 32 1.46 1.16 1.26 

14.7 14.9 19 0.87 1.16 0.75 14.8 14.6 40 1.82 1.16 1.57 

14.8 15.0 44 2.01 1.16 1.73 14.7 14.5 80 3.65 1.16 3.14 

14.9 15.1 43 1.96 1.16 1.69 14.6 14.4 84 3.83 1.16 3.30 

15.0 15.2 44 2.01 1.16 1.73 14.5 14.3 85 3.88 1.16 3.34 

15.1 15.3 14 0.64 1.16 0.55 14.4 14.2 61 2.79 1.16 2.40 

15.2 15.4 19 0.87 1.16 0.75 14.3 14.1 69 3.15 1.16 2.71 

15.3 15.5 25 1.14 1.16 0.98 14.2 14.0 132 6.02 1.16 5.19 

15.4 15.6 26 1.19 1.16 1.02 14.1 13.9 145 6.61 1.16 5.70 

15.5 15.7 25 1.14 1.16 0.98 14.0 13.8 146 6.66 1.16 5.74 

15.6 15.8 18 0.82 1.16 0.71 13.9 13.7 109 4.97 1.16 4.28 

15.7 15.9 18 0.82 1.16 0.71 13.8 13.6 102 4.65 1.16 4.01 

15.8 16.0 29 1.32 1.16 1.14 13.7 13.5 99 4.51 1.16 3.89 

15.9 16.1 32 1.46 1.16 1.26 13.6 13.4 64 2.92 1.16 2.52 

16.0 16.2 38 1.73 1.16 1.49 13.5 13.3 46 2.10 1.16 1.81 

16.1 16.3 26 1.19 1.16 1.02 13.4 13.2 40 1.82 1.16 1.57 

16.2 16.4 29 1.32 1.16 1.14 13.3 13.1 47 2.14 1.16 1.85 

16.3 16.5 21 0.96 1.16 0.83       

16.4 16.6 19 0.87 1.16 0.75       
 Notes:  Shading indicates limits of the bridge’s main span (mileposts 13.8 to 14.2). 
  MP = milepost 
  acc/1M = Accidents per 1,000,000 vehicle miles of travel 
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Analysis was conducted to determine the frequency of traffic incidents that occur during 
the peak travel time periods on the Tappan Zee Bridge. Accident data were 
summarized by day of week and time of day for each of the three years studied (see 
Table 4-2). To account for the potentially extensive delays that incidents and accidents 
can cause during peak travel times, this accident analysis considered two-hour peak 
periods. The peak travel time periods for this accident analysis were identified as 
weekdays from 7 AM to 9 AM in the eastbound direction and 4 PM to 6 PM in the 
westbound direction.  

Table 4-2
Traffic Incident Frequency of Occurence on the Tappan Zee Bridge

Year 

Eastbound Direction 
AM Commuter Peak 

Westbound Direction 
PM Commuter Peak 

AM Peak 
Period 

Accidents 

Estimated 
Total Traffic 

Incidents 

Average 
Frequency of 
Occurrence 

PM Peak 
Periods 

Accidents 

Estimated 
Total Traffic 

Incidents 

Average 
Frequency of 
Occurrence 

2008 59 177 1 per 1.5 days 32 96 1 per 2.7 days 

2009 54 162 1 per 1.6 days 32 96 1 per 2.7 days 

2010 40 120 1 per 2.2 days 33 99 1 per 2.6 days 

Notes:  

(1)  The AM commuter peak in is identified as 7 to 9 AM in the eastbound direction. 

(2)  The PM commuter peak is identified as 3 to 5 PM in the westbound direction. 

(3)  It is assumed accidents comprise approximately 33 percent of all traffic incidents (a more conservative 
estimate than the FHA study which identified a 10 to 20 percent range). 

(4)  The frequency of occurrence assumes the average number of traffic incidents experienced over 260 days (52 
weeks x 5 work days). 

 

A summary of the accident data is provided as follows for the peak travel times: 

 In the eastbound direction, a total of 59 accidents in 2008, 54 in 2009, and 40 
accidents in 2010 were reported on weekdays between 7 AM and 9 AM, resulting in 
an average of one incident or accident every 2 days during the morning peak 
commuter period. 

 In the westbound direction, a total of 32 accidents in 2008 and 2009 and 33 
accidents in 2010 were reported on weekdays between 3 PM and 5 PM. Once 
again, assuming 260 weekdays per year, resulting in an average of one incident or 
accident every 2 to 3 days during the evening peak commuter period. 

These findings demonstrate the magnitude and extent that accidents and incidents 
contribute to reduced throughput and routine delays for drivers on the Tappan Zee 
Bridge during the peak commuter periods.  

4-4-2 MARINE TRANSPORT 

The Hudson River is navigable from the New York Harbor to north of Albany and serves 
both recreational and commercial boaters. At the Tappan Zee Bridge, the existing 
shipping channel is 600 feet wide with a vertical clearance of 139 feet at mean high 
water. The bridge provides a clear span of 1,000 feet over the shipping channel to give 
adequate buffer between its piers and fenders and the navigation route.  
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Smaller vessels (i.e., smaller commercial craft, sailboats, power boats, and kayaks) can 
use the backspan channels beneath the Tappan Zee Bridge approaches to navigate 
this crossing. The backspan channels are adjacent to the shipping channel and provide 
for 480 feet of horizontal clearance and 123 feet of vertical clearance. 

Between 2000 and 2008, annual vessel traffic under the Tappan Zee Bridge ranged 
from 8,000 to 16,000 vessel movements per year (excluding small recreational boats, 
as no data are available). Table 4-3 provides a description of some of the larger 
vessels that travel along the Hudson River shipping channel, as reported by Hudson 
River Pilots, who operate many of these vessels. These data are based on vessel 
movements recorded between January 2005 and October 2006. 

Table 4-3 
Ship and Barge Movements on the Hudson River 

Displacement 
(tons) # of Ships 

# of 
Barges* 

Length 
Min/Max 

(feet) 

Beam 
Min/Max 

(feet) 

Draft 
Min/Max 

(feet) 

Air Draft 
Min/Max 

(feet) 

0-10,000 46  3,00/400 40/70 15/20 60/150 

10,001-20,000 132 20 120,/565 64/75 15/27 100/120 

20,001-40,000 248 57 500/600 75/90 16/31 111/140 

40,001-60,000 233  600/730 76/106 21/33 117/140 

60,001-80,000 9  623/811 100/106 21/33 129/140 

80,000+ 8  735/805 106/137 27/33 129/140 

Notes: *This table only reflects the number of vessels operated by Hudson River Pilots. Total 
barge movements are estimated to be approximately 2,800-3,000 per year. 

Sources: Hudson River Pilots, Jan. 2005 – Oct. 2006 

 

Materials shipped via the Hudson River vary from construction materials to oil. The 
majority of imports passing through the Port of Albany (approximately 95 percent) 
comprise oil. Cargo typically exported from Albany includes grain, scrap metal, project 
cargo (e.g., industrial cargo from General Electric in Schenectady), heavy lift cargo, and 
cement. Several other marine terminals are located in the Hudson River Valley, 
including Newburgh, which supports marine terminals that accommodate oil barges; 
and Yonkers, in which Refined Sugars operates a marine terminal.1 

The Hudson River is also used by sail boaters, power boaters, and other personal water 
craft users for recreational purposes. The crossing is also within the Hudson River 
Greenway Water Trail (see Chapter 7, “Parklands and Recreational Resources”). 

4-4-3 TRANSIT 

Two bus lines use the Tappan Zee Bridge: 

 TZ Express is managed by the Rockland County Department of Public 
Transportation, and operates seven days a week between Suffern and White 
Plains, with direct connections to the Tarrytown Metro-North Railroad (MNR) 
Station. 

                                                 
1
 Personal communication with Hudson River Pilots, December 6, 2006. 
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 Orange-Westchester Link (OWL) is managed by Coach USA Short Lines and 
operates seven days a week between Middletown in Orange County, through 
Rockland County and across the Tappan Zee Bridge to White Plains. 

The Bee Line system of Westchester County operates three routes through the study 
area: 1T (The Bronx to Tarrytown); 1W (The Bronx to White Plains); and 13 (Ossining-
Tarrytown-Port Chester). Routes 1W and 13 travel on Interstate 87/287 east of 
Interchange 9 (Route 9). 

Transport of Rockland operates two routes through the study area in Nyack: Route 91 
and Route 92. These routes do not travel on Interstate 87/287. 

The MNR Hudson Line operates along the Hudson River in Westchester County. Trains 
serve the Tarrytown Station within the study area on their route between Poughkeepsie 
and Grand Central Terminal in New York City. 

4-4-4 BICYCLES AND PEDESTRIANS 

In Rockland County, the closest bicycle and pedestrian trail is the Raymond G. Esposito 
Memorial Trail in South Nyack. In Westchester County, the Old Croton Aqueduct State 
Trailway runs along the Old Croton Aqueduct from Croton Dam Road in Cortlandt to 
Yonkers. It diverges onto roads in several locations, including at the Interstate 87/287 
overpass in Tarrytown. In addition, the Westchester RiverWalk runs along portions of 
the Hudson River from New York City to the Bear Mountain Bridge. A segment of this 
trail is planned to cross underneath the Tappan Zee Bridge in Tarrytown. 

Pedestrians and cyclists are not permitted on interstate highways without special 
accommodations, and therefore, are prohibited on the Tappan Zee Bridge. The nearest 
Hudson River crossings for cyclists and pedestrians are the George Washington 
Bridge, 15 miles to the south, and the Bear Mountain Bridge, 18 miles to the north. 

4-5 ENVIRONMENTAL EFFECTS 

4-5-1 NO BUILD ALTERNATIVE 

4-5-1-1 TRAFFIC 

For the traffic analysis, the No Build Alternative is assessed for the project’s completion 
year 2017 (ETC) and for a long-term, horizon year 2047 (ETC+30). Under the No Build 
Alternative, the Tappan Zee Bridge would retain its current, seven-lane configuration. 
NYSTA estimates that it would spend $1.3 billion to maintain and repair the bridge over 
the next decade. Major work activities would include seismic upgrades to portions of the 
bridge, navigational safety improvements, steel and concrete repairs, and other 
miscellaneous work to continue to keep the bridge safe for the traveling public.  

The background transportation network assumed to be in place for 2017 and 2047 also 
reflects transportation improvements included within NYMTC’s Fiscal Year 2008-2012 
Transportation Improvement Program (TIP). These improvements include signal timing 
modifications in the Town of Orangetown (Rockland County) and the Village of 
Tarrytown (Westchester County) as well as reconstruction of Route 9/Route 119 
(Executive Boulevard) as a four-lane divided roadway with left-turn bays and new 
sidewalks. These projects would improve conditions on local roadways but would have 
limited, if any, effect on the operations of the Tappan Zee Bridge. 
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By 2017, NYSDOT will complete its improvements on the Cross Westchester 
Expressway (Interstate 287) in Westchester County. These improvements include 
reconstruction of Interchange 7 (Central Westchester Parkway), including a westbound 
frontage road, an eastbound auxiliary lane between the Central Westchester Parkway 
and Interchange 8W (Westchester Avenue/Route 119), the already completed 
reconstruction of Interchange 8 (Westchester Avenue/Route 119), and the addition and 
removal of various bridges along the corridor. Pavement, signage, and lighting 
upgrading; installation of a concrete center median; shoulder-lane widening; and 
drainage upgrades are also scheduled. These improvements were included as part of 
the No Build Alternative because of their potential to increase the traffic demand on the 
bridge in the westbound direction and improve the processing ability of the highway 
network in the eastbound direction after traffic departs the Tappan Zee toll barrier.  

Future traffic volumes for the No Build and Replacement Bridge Alternatives are a 
function of the regional travel demand and the highway network that support the 
Tappan Zee crossing in Rockland and Westchester Counties. Using the BPM 
projections and the Paramics microsimulation analysis, the future traffic demand was 
identified for the Tappan Zee Bridge. There were two important findings of this analysis: 

 The unconstrained maximum capacity of the Tappan Zee Bridge in the No Build 
Alternative is approximately 8,000 vehicles per hour in the peak direction and 6,000 
vehicles per hour in the off-peak direction (2,000 vehicles per lane); and 

 Demand on the Tappan Zee Bridge would not reach capacity under the 2047 No 
Build Alternative because of the capacity constraints on the adjacent highway 
segments, including the reduction from four to three lanes and steep grades in 
Rockland County and merges and weaving associated with entering and exiting 
vehicles in Westchester County. These adjacent highway segments in Rockland 
and Westchester Counties have a maximum capacity that is less than that of the 
Tappan Zee Bridge, and the capacities of these adjacent roadways would be 
reached before 2047. As a result, traffic on the Tappan Zee Bridge would be 
controlled by the more limited processing capacity of the adjacent highway 
segments. Any improvements to address these constraints are not foreseeable at 
this time, and their implementation would require a separate and independent 
environmental review process when and if they are identified and financing is 
available. 

Table 4-4 presents the projected peak hour (8AM to 9AM and 4PM to 5PM) traffic 
volumes to the Tappan Zee Bridge. As shown, total traffic volumes (in both directions) 
for the weekday AM peak hour are projected to increase from 11,050 vehicles in 2005, 
to 11,657 vehicles in 2017, and to 12,909 vehicles in 2047. This reflects an average 
annual growth rate of 0.8 percent between 2005 and 2017 and 0.3 percent from 2017 to 
2047. Similar traffic growth is projected in for the weekday PM peak hour. Total traffic 
volumes for the weekday PM peak hour are projected to increase from 9,810 vehicles in 
2005, to 11,753 vehicles in 2017, and 12,672 vehicles in 2047. This reflects an average 
annual growth rate of 2.6 percent between 2005 and 2017 and 0.3 percent from 2017 to 
2047. The 2005 data was utilized for this comparison because it served as the baseline 
condition for the traffic analysis. Recent traffic data on the bridge reflects the recovery 
from the recent economic downturn and are lower than the 2005 volumes. As noted 
above, the 7-lane bridge would have adequate capacity to meet this future demand. 
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The volumes presented in Table 4-4 are a measure of the projected throughput of the 
bridge and take into consideration the capacity of the bridge and the capacity 
constraints of the highway segments at the approach to and departure from the bridge. 
For example, Table 4-4 identifies no growth (or slightly negative growth) for the PM 
peak hour in the westbound direction between 2017 and 2047. This negative growth 
rate results from the highway capacity constraint in Rockland County (i.e., steep grades 
and the reduction in travel lanes west of Interchange 11). Because the adjacent 
highway segments would reach capacity by 2047, motorists in this corridor would either 
seek alternative routes of travel or would travel at times outside of the peak hour (i.e., 
preceding and following peak hours). The result would be increased congestion on the 
alternative roadways and higher traffic volumes on the Tappan Zee Bridge during more 
hours of the day. 

The No Build Alternative would not correct nonstandard highway features of the Tappan 
Zee Bridge. The bridge would continue to operate with a movable median barrier and 
no shoulders, and therefore, there would be no improvements in incident and accident 
management and response as compared to existing conditions. At the same time, traffic 
volumes would grow and are likely to result in an increase in the number of incidents 
and accidents on the bridge. With more incidents and accidents and no improvement in 
the means to respond to them, the frequency and severity of traffic delays across the 
bridge would grow in the No Build Alternative.   

Table 4-4
Projected Peak Hour Traffic Volumes and  Average Annual Growth Rates for 

the Tappan Zee Bridge

Peak Hour/ 
Direction 

Capacity 
(vehicles per 

hour) 2005 
2017 
(ETC) 

Annual 
Growth 

2010-2017 

 
2047 

(ETC+30) 

Annual 
Growth 

2017-2047 

AM Peak Hour   

  Eastbound 8,000 7,380 7,402 0.1% 7,668 0.1%

  Westbound 6,000 3,670 4,255 2.1% 5,241 0.7%

  Total 14,000 11,050 11,657 0.8% 12,909 0.3%

PM Peak Hour       

  Eastbound 6,000 3,800 4,664 3.0% 5,753 0.7%

  Westbound 8,000 6,010 7,089 2.4% 6,919 -0.1%

  Total 14,000 9,810 11,753 2.6% 12,672 0.3%

Notes: 

The capacity data reflects a maximum flow rate of 2,000 vehicles per lane per hour (during the AM peak this reflects four 
lanes in the eastbound direction and 3 lanes in the westbound direction and the reverse configuration in the PM peak 
hour).  

The Year 2005 volumes represent actual traffic volume counts conducted on the bridge as part of the original data 
collection effort. It should be noted current volumes on the bridge reflect the recovery from the recent economic downturn 
and are lower than the 2005 volumes. 

The Year 2017 (ETC) and 2047 (ETC+30) peak hour volume represents forecasted volumes. 
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4-5-1-2 MARINE TRANSPORT 

The No Build Alternative would not alter the vertical or horizontal clearance of the 
shipping or side channels at the Tappan Zee Bridge. Therefore, it would not impact 
marine transport on the Hudson River. 

4-5-1-3 TRANSIT 

There are two projects listed in NYMTC’s 2008-2012 TIP that may increase bus service 
across the Tappan Zee Bridge. The Rockland County Department of Transportation is 
studying an expansion of the Tappan Zee Express system, which may result in higher 
frequencies on existing routes as well as new routes between Rockland County and 
points east via the Tappan Zee Bridge. NYSDOT is study new Orange-Westchester 
Link (OWL) bus service between Route 17 (I-86) and Westchester County with 
connections to other services (Tappan Zee Express, I-bus & local service). 

These new or expanded services would increase transit ridership across the Tappan 
Zee Bridge. These buses would use general traffic lanes and be subject to the same 
safety and mobility constraints as private vehicles and trucks.  

4-5-1-4 BICYCLES AND PEDESTRIANS 

The 2008-2012 TIP includes a project to establish one mile of trail to link the Lyndhurst 
and Sunnyside historic sites in the Town of Greenburgh, Westchester County. While 
there would continue to be a system of trails on both sides of the Hudson River, 
pedestrian and bicycle access would continue to be prohibited on the Tappan Zee 
Bridge.  

4-5-2 REPLACEMENT BRIDGE ALTERNATIVE 

4-5-2-1 TRAFFIC 

The traffic growth projections for the Replacement Bridge Alternative are the same as 
for the No Build Alternative. Both design options for the Replacement Bridge Alternative 
would provide the same highway elements in terms of the number of lanes (eight total 
lanes) and their design, including shoulders, lane widths, medians, and grade. As such, 
the replacement bridge’s traffic-carrying capacity would be identical under the Short 
Span and Long Span Options.  

The Replacement Bridge Alternative would expand the cross section of the bridge from 
seven lanes to eight lanes, making an additional lane available to support traffic flow in 
the off-peak direction. The transportation analysis, using output from the BPM and 
Paramics models, forecasted the vehicle volumes and analyzed the impacts of adding 
an additional lane in the off-peak direction. 

As described in Section 4-5-1 above, a seven-lane bridge (four lanes in the peak 
direction and three lanes in the off-peak direction) would have adequate capacity to 
meet demand in both 2017 and 2047. As there would be no change in volume between 
no build and build conditions, the eight-lane Replacement Bridge Alternative would also 
have adequate capacity to meet demand. 

As stated in Section 4-5-1 above, future volumes on the bridge are controlled by the 
constrained highway network in Rockland and Westchester Counties (i.e., lane 
reductions and grades in Rockland County and weaving and merging at interchanges in 
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Westchester County) and not the throughput of the bridge itself. The Replacement 
Bridge Alternative would not alter the highway features that constrain the bridge’s 
capacity for growth. Thus, the addition of a travel lane on the bridge would not induce 
vehicle trips along this corridor, and the capacity of the adjacent highway segments in 
Rockland and Westchester Counties would continue to control volumes on the bridge. 
(Appendix B provides further information regarding the modeling and analysis of 2017 
and 2047 no build and build conditions at the Tappan Zee Hudson River crossing.) 

The Replacement Bridge Alternative would provide a number of enhancements over the 
No Build Alternative, including left and right shoulders, 12-foot travel lanes, reductions 
in grade, and highway speed E-ZPass lanes. With the provision of left and right 
shoulders, drivers would have more decision space and could use the shoulders to exit 
the general traffic lanes for incidents (e.g., flat tire) and accidents. The availability of an 
extra-wide, inside shoulder would provide dedicated access for emergency vehicles and 
would substantially reduce the response time for police, fire, and NYSTA Roadside 
Assistance. The relatively steep grade on the existing bridge would be reduced with the 
Replacement Bridge Alternative, which would improve sight distances and consistency 
of speed between passenger cars and commercial vehicles. These measures, along 
with pavement, signage, and lighting improvements would reduce the accident rates 
identified above as well as the time to respond to and address accidents and incidents. 
The Replacement Bridge Alternative’s improvements in the ability to avoid and respond 
to incidents and accidents would reduce delays for motorists. The Replacement Bridge 
Alternative would change the two, higher-speed E-ZPass lanes at the Tappan Zee toll 
barrier to three highway-speed E-ZPass lanes. The highway speed lanes would 
improve speeds and reduce delays through the toll plaza for E-ZPass users. 

Overall, the Replacement Bridge Alternative would not result in adverse impacts on 
vehicular traffic. 

4-5-2-2 MARINE TRANSPORT 

Both approach span (Long Span and Short Span) and main span options (Arch and 
Cable-stayed) for the Replacement Bridge Alternative would maintain the 600-foot-wide 
shipping channel with a vertical clearance of at least 139 feet at mean high water. As 
with the existing bridge, both options for the Replacement Bridge Alternative would 
provide approximately 1,042 feet of horizontal clearance over the river to give adequate 
buffer space between the piers and fenders and the shipping channel.  

With the Long Span Option, the backspan channels would provide a horizontal 
clearance of 380 feet and a vertical clearance of 123 feet. With the Short Span Option, 
the backspan channels would provide a horizontal clearance of 180 feet and a vertical 
clearance of 123 feet. 

The Replacement Bridge Alternative’s horizontal and vertical clearance of the shipping 
channel would be the same as today, the backspan channels would be narrower. The 
backspan channels would continue to serve recreational and commercial vessels, but 
some larger boats may need to use the main shipping channel to traverse the bridge. 
Overall, the clearances of the new bridge would accommodate the same dimensions of 
vessels that cross beneath the existing Tappan Zee Bridge, and the Replacement 
Bridge Alternative would not adversely impact maritime transport. 
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4-5-2-3 TRANSIT 

As described above, the Replacement Bridge Alternative would correct nonstandard 
features of the existing Tappan Zee Hudson River crossing and would substantially 
enhance incident management, responses to accidents, and resultant vehicle delays. 
The bus services that use the Tappan Zee Bridge would benefit from these safety and 
operational improvements. At the same time, the Replacement Bridge Alternative would 
not preclude future bus rapid transit or commuter rail service at the Tappan Zee Hudson 
River crossing, but such a proposal would be subject to a separate environmental 
review and approval process at the time that it is foreseeable and financing is available 
(see Chapter 2, “Project Alternatives,” and Appendix A). Therefore, the Replacement 
Bridge Alternative would not adversely impact transit services.  

4-5-2-4 PEDESTRIANS AND CYCLISTS 

A shared-use (bicycle and pedestrian) path would be provided along the northern edge 
of the Replacement Bridge Alternative’s north structure. In Rockland County, the 
shared-use path would connect to the Esposito Trail via the South Broadway Bridge in 
South Nyack. In Westchester County, the shared-use path would be connected to 
Route 9 (South Broadway). The shared-use path would increase the public’s access to 
trail systems and bicycle routes on both sides of the Hudson River and would 
substantially enhance mobility of cyclists and pedestrians. Therefore, the Replacement 
Bridge Alternative would not adversely impact pedestrian or bicycle circulation. 

4-6 MITIGATION 

The Replacement Bridge Alternative would not result in adverse impacts on vehicular 
traffic, marine transport, transit services, or pedestrian and bicycle circulation. 
Therefore, no mitigation measures are required. 

 

 



 

 5-1  

Chapter 5:  Community Character 

5-1 INTRODUCTION 

This chapter evaluates the potential impacts of the Tappan Zee Hudson River Crossing 
Project related to land use, zoning, public policy, neighborhood character, and 
community facilities and services. Because the project would replace and continue an 
existing use, and the majority of work would occur within the existing Interstate 87/287 
right-of-way and the Hudson River, potential adverse impacts would be primarily short-
term during construction (see Chapter 18, “Construction Impacts”). Therefore, this 
chapter evaluates whether the operation of the project would adversely alter community 
character, or affect operation and functionality of any community facilities and services. 
This chapter also analyzes the compatibility of the project with local zoning ordinances, 
and other applicable local or regional public policy documents. As part of this analysis, 
future development plans and anticipated public policy actions that would affect land 
use and development trends in the study area are described herein.  

As discussed below, the community character of the study area is currently shaped by 
the presence of the Tappan Zee Bridge. Since the Replacement Bridge Alternative 
would maintain a similar alignment to the existing bridge, and would ensure the 
functionality of this integral regional transportation corridor, the following analysis does 
not identify any adverse community character impacts related to the project. 

5-2 REGULATORY CONTEXT 

Guidance for consideration of the project’s impacts on community character is derived 
from FHWA’s Environmental Review Toolkit, Land Use and Transportation 
Coordination: Lessons Learned from the Domestic Scan Tour (FHWA, 2004), 
Visualization in Transportation (American Association of State Highway Transportation 
Officials [AASHTO], 2003), and the New York State Department of Transportation 
(NYSDOT) Project Development Manual. The project’s compatibility with local land use 
regulations and land use planning policy documents is also analyzed in this chapter. 
The following section identifies the policy document that guides the analysis of 
potentially adverse impacts of the project. Section 5-4, “Affected Environment,” provides 
an analysis of how specific policy documents and zoning laws apply to the project. 

Historic properties and parklands are protected under Section 106 of the National 
Historic Preservation Act and Section 4(f) of the U.S. Department of Transportation Act. 
Potential impacts to these resources are further analyzed in the Chapter 7, “Parklands 
and Recreational Resources,” Chapter 10, “Historic and Cultural Resources,” and 
Chapter 23, “Draft Section 4(f) Evaluation.” 
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5-2-1 FHWA TECHNICAL ADVISORY T6640.8A 

Pursuant to the FHWA Technical Advisory document T6640.8A, potential impacts on 
social groups, neighborhoods, and housing are evaluated based on changes in the 
neighborhoods or community cohesion for the various social groups as a result of the 
project. These changes may be beneficial or adverse, and may include splitting 
neighborhoods, isolating a portion of a neighborhood or an ethnic group, generating 
new development, changing property values, or separating residents from community 
facilities, etc. Changes in travel patterns and accessibility (e.g., vehicular, commuter, 
bicycle, or pedestrian), as well as impacts on school districts, recreation areas, 
churches, businesses, police, and fire protection, are also to be considered. 

5-3 METHODOLOGY 

The study area for the community character analysis extends to areas along the 
Tappan Zee Bridge/Interstate 87/287 Corridor that would potentially be affected by the 
project. To account for both the in-water and upland effects of the project’s construction 
and operation, the study area has been generally defined as the area along and 
extending ½ mile north and south of the Interstate 87/287 (New York State Thruway) 
right-of-way generally between Interchange 10 (Route 9W) in Rockland County and 
Interchange 9 (Route 9) in Westchester County. The study area identifies the limits of 
areas in which the community character impacts of the project could potentially occur. 

In Rockland County, the study area traverses three jurisdictions, including the Town of 
Orangetown and the Villages of South Nyack and Grand View-on-Hudson, both of 
which are incorporated villages within the Town of Orangetown. In Westchester County, 
the study area is entirely within the Village of Tarrytown, which is an incorporated 
village in the Town of Greenburgh (see Figure 5-1, “Study Area Land Use.”). The 
Hudson River itself is regulated by a number of federal and state programs. 

Baseline data for existing land uses, zoning, land use policies, neighborhood character, 
and community facilities and services within the corridor were developed based on 
Geographic Information Systems (GIS) data at the county level for Rockland and 
Westchester Counties, as well as Village or Town data, as available. Land use 
regulations and patterns within the study area were compiled based on reviews of local 
zoning ordinances and comprehensive plans for the jurisdictions within the corridor, as 
well as field inspections. This information assisted in assessing the project’s potential 
impacts on and compatibility with land use plans, policies, and planned developments. 

5-4 AFFECTED ENVIRONMENT 

The affected environment focuses on the existing community character of the study 
area, including land use, zoning, public policy, neighborhood character, and community 
facilities and services. This section summarizes the relevant land use plans and 
policies, zoning, neighborhood character, and community facilities and services within 
the study area of each jurisdiction. Planned development projects within the study area 
are also identified. 
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Figure 5-1
Study Area Land Use

SCALE

0 1/2 1 MILE

Existing
Tappan Zee

Bridge

Study Area Boundary

One Family Residential

Two Family Residential

Multi Family Residential

Rural Residential

Mixed Use

Commercial-Retail

Manufacturing, Industrial & Warehouse

Office and Research

Institutional/Quasi-Public

Public Park/Open Space

Private Recreation/Private Open Space

Transportation

Utility

Vacant/Undeveloped

Not Yet Classified

Note: GIS land use databases from Rockland
County (2005) and Westchester County (2009).

28787

9W

9W

9

9

59

119

448



 
  Chapter 5: Community Character 

 5-3  

5-4-1 EXISTING LAND USES AND NEIGHBORHOOD CHARACTER 

Figure 5-2, “Rockland County Land Use,” and Figure 5-3, “Westchester County Land 
Use,” present the land uses within the study area defined above. Land use and 
neighborhood character can be described as a blend of various elements that give 
neighborhoods their distinct personalities. These elements can include land use 
patterns; development density; open space; historic and cultural resources; urban 
design and visual resources; shadows; transportation; and noise.  

5-4-1-1 TOWN OF ORANGETOWN, ROCKLAND COUNTY 

The Town of Orangetown is 24.2 square miles and is located on the Hudson River in 
the southeastern corner of County. The study area includes a small unincorporated part 
of the town west of Grand View-on-Hudson (approximately 0.3 square miles). This area 
is located to the southwest of Interstate 87/287, south of South Nyack, and west of 
Grand View-on-Hudson. 

Land use in this area is dominated by low-density residential uses on Route 9W and 
Highland Avenue on the Palisades Ridge. Defining elements of neighborhood character 
in this area are the Hudson River, the Palisades, and the scenic and sometimes steeply 
winding residential roads with abundant vegetation. The remainder of the study area 
encompasses small portions of Blauvelt State Park and Clausland Mountain Park, both 
of which are in the Town of Orangetown. 

5-4-1-2 VILLAGE OF SOUTH NYACK, ROCKLAND COUNTY 

The study area includes approximately half of the Village of South Nyack’s land area. It 
is within the Village of South Nyack that the Tappan Zee Bridge meets the west shore 
of the Hudson River. The Village of South Nyack is located south of the Village of 
Nyack, north of the Village of Grand View-on-Hudson, west of the Hudson River, and 
east of the Town of Orangetown. The Hudson River is a defining element of South 
Nyack’s neighborhood character and is at least partially visible from most locations in 
the Village. However, public access to the river’s edge is limited, as much of the 
shoreline is privately owned.  

The Village of South Nyack totals 0.61 square miles, of which 28.8 percent is dedicated 
to transportation infrastructure (Interstate 87/287 right-of-way and local roadways). The 
Village is bisected by Interstate 87/287, which runs from the northwest to the southeast, 
where the Tappan Zee Bridge begins at the boundary with Grand View-on-Hudson. The 
historic center of the Village was demolished in the mid-1950s for the construction of 
the original Tappan Zee Bridge structure and Interchange 10 (Route 9W).  

Land use within the Village and the study area is primarily residential, and includes 
some multi-family developments such as the Salisbury Apartments and Bradford Mews 
immediately adjacent to Interstate 87/287 north of the Tappan Zee Bridge. There are no 
industrial uses, and very few commercial uses within South Nyack. 

Prominent land uses within the study area include Village Hall, which is located at 282 
South Broadway, South Nyack, NY, and is adjacent to Interstate 87/287 at Interchange 
10 (Route 9W). In addition, a rail-to-trail park (Raymond G. Esposito Memorial Trail) 
extends north-south through the village, crossing Interstate 87/287 at Route 9W, where 
its northbound lanes cross over Interstate 87/287 as part of the ramps at Interchange 
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Figure 5-2
Rockland County Land Use

SCALE

0 1000 2000 FEETStudy Area Boundary
Residential
Mixed Use
Commercial
Institutional/Quasi-Public
Heavy Industrial

Light Industrial/Warehouse
Parks/Open Space
Private Recreational/Private Open Space
Railroads; Utilities
Vacant

Limit of Disturbance



NEW
 YORK STATE THW

Y

MAIN ST

SHELDON AVE

G
RO

VE
 S

T

PROSPECT AVE

BENEDICT AVE

S BR
O

AD
W

AY

MARTLING AVE

NEPERAN RD

RO
SE

H
I L

L 
AV

E

AL
TA

MONT A
VE

MCKEEL AVE

LEROY AVE

CENTRAL AVE

W
 FRANKLIN ST

H
IG

H
LA

N
D

 A
VE

UNION AVE

W MAIN ST

LOWER 
G

R
EE

N
 S

T

JO
H

N
 S

T
PAULDING AVE

U
S

-9
M

IL
LE

R
 A

VE

R
IV

ER
VI

EW
 A

VE

CHURCH ST

N
 BR

O
AD

W
AY

LOH AVE

TARRYHILL RD

M
A

R
YM

O
U

N
T A VE

HAMILTON PL

FA
IR

VI

EW AVE

M
EAD

O
W

 ST

VAN WART AVE

BR
O

W
N

IN
G

 LN

D
EPO

T PLZ

TARRYTOWN-WHITE PLAINS RD

HIGH ST

S 
D

EP
O

T 
PL

Z

WALTER ST

N
 W

AS
H

IN
G

TO
N

 S
T

WHITE S

T

ST
O

R
M

 S
T

PARK AVE

DIXON ST

CROTON AVE

WALNUT ST

W
IN

D
L E

 P
A

R
K

C
O

TT
A

G
E

 P
L

TAPPAN LANDING RD

IC
H

A B
O

D
 L

N

D
IX

O
N

 L
N

S 
W

AS
H

IN
G

TO
N

 S
T

AR
C

H
ER

 P
L

GUNPOWDER LN

M
AC

AR
TH

U
R

 L
N

FR
O

N
T ST

HE
R

IT
AG

E 
HILL

 RD

LAKEVIEW AVE

STEP
HEN

S 
D

R

TARRY PL

FR
AN

KL
IN

 C
T

HILLSID
E ST

CA
ST

LE
 H

EI
G

H
TS

 A
V

E

EMBREE ST

BIRCH WAY

H
ILLSID

E PL

DORIS LN

LE
G

R
AN

D
E

 A
VE

MILLBROOK AVE

W
AR

R
EN

 A
VE

BA
YL

IS
 C

T

R
AILR

O
AD

 AVE

INDEPENDENCE ST

EU
N

IC
E 

C
T

E ELIZABETH ST

M
EC

H
A

N
I C

S
 A

VE

S
AW

Y
E

R
 AV

E

KA
LD

EN
BE

R
G

 P
L

C
R

O
TO

N
 P

L

H
U

D
SO

N
 P

L

S U
N

H
AVEN

 C
T

LI
N

D
EN

 P
L

W
O

O
D

LAN
D

 AVE

E FRANKLIN STGLEN ST

M
O

N
R

O
E 

ST

NEPERAN RD

S
 B

R
O

A
D

W
AY

NEW YORK STATE THWY

G
R

O
VE ST

R
IV

ER
VIE

W
 AV

E

H
U

D
S

O
N

 R
IV

E
R

TAPPAN ZEE BRIDGE

1.
11

.1
2

TAPPAN ZEE HUDSON RIVER CROSSING
Environmental Impact Statement

Figure 5-3
Westchester County Land Use

SCALE

0 1000 2000 FEETStudy Area Boundary
One and Two Family
Multi-Family
Commercial/Office Research
Industrial

Institutional/Schools/Religious
Transportation/Utilities
Recreational
Parks /Conservation Lands
Vacant

Limit of Disturbance



Tappan Zee Hudson River Crossing Project  
Environmental Impact Statement  

 5-4  

10 (Route 9W). Adjacent to Interstate 87/287 and the rail-to-trail is the small (0.81-acre) 
Elizabeth Place Park. 

5-4-1-3 VILLAGE OF GRAND VIEW-ON-HUDSON, ROCKLAND COUNTY 

The Village of Grand View-on-Hudson is approximately 0.2 square miles. It is a small, 
incorporated municipality within the Town of Orangetown that encompasses a 0.25-
mile-wide row strip of Hudson River waterfront, centered on River Road, which extends 
1.6 miles from the Tappan Zee Bridge south to the Village of Piermont. Other than the 
roadways, Village Hall, and the property directly under the Tappan Zee Bridge landing, 
its land uses are exclusively residential, almost all as single-family housing. According 
to the 2010 U.S. Census, the Village of Grand View-on-Hudson has a population of 285 
residents living in 139 housing units. The Village is bounded by the Hudson River to the 
east, the Tappan Zee Bridge to the north, the Village of Piermont to the south, and the 
Town of Orangetown to the west. 

River Road and the Hudson River form the defining elements of neighborhood 
character in Grand View-on-Hudson. River Road is a narrow residential street that runs 
parallel to the Hudson River shoreline. Pedestrian activity and vehicular traffic are 
relatively light since the road primarily serves residents. Vehicles and pedestrians 
traveling along River Road have scenic views of the Hudson River and the Tappan Zee 
Bridge. East of River Road, the land gently slopes down to the river. West of River 
Road, the topography is steeply sloped and the homes are generally elevated high 
above the Hudson River. The steep topography allows at least partial river views to 
almost all of the Village residences, practically all of which are located along River 
Road. 

5-4-1-4 VILLAGE OF TARRYTOWN, WESTCHESTER COUNTY 

The Village of Tarrytown is located on the eastern shore of the Hudson River in 
Westchester County approximately 22 miles north of New York City. It is an 
incorporated village within the Town of Greenburgh and covers 2.93 square miles of 
land area. According to the 2010 U.S. Census, the overall population density of the 
village is 3,854 people per square mile, which is high relative to the average density of 
the County.  

A defining element of Tarrytown’s neighborhood character is the Hudson River and the 
Tappan Zee Bridge, which are visible from most locations in the Village. Tarrytown is a 
historic river town with a mixed-use village center surrounded by an established 
residential suburban community. The Village is bordered by the Village of Sleepy 
Hollow to the north, Village of Irvington to the south and the Hudson River to the west. 

The existing Tappan Zee Bridge lands in the Village to the west of where Route 119 
intersects Route 9. From this landing, Interstate 87/287 continues east, bisecting the 
village into a northern portion and a southern portion. The northern portion includes the 
traditional village core, Main Street, and the Metro-North Railroad train station; and the 
southern portion includes a variety of uses including corporate, commercial, and 
residential uses.  

Interstate 87/287 at the bridge landing accommodates the toll plaza, maintenance 
operations, and a State Trooper barracks (Troop T). Metro-North Railroad and Amtrak 
run services on tracks alongside the Hudson River beneath the bridge. To the north of 
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Interstate 87/287 on Route 9 is a five-story office building (303 Broadway). Farther 
north and west of Route 9 are two multi-family residential developments (The Quay of 
Tarrytown and Tappan Court), while still farther north and west is a more traditional 
village area of single-family homes in the Tappan Landing Historic District.  

Along the river and west of the Metro-North Railroad tracks are the 10-acre Losee Park, 
a public village park, and the private Irving Boat Club on land leased from the Village. 
North of Interstate 87/287 and on the east side of Route 9, land uses are mostly 
residential; in particular, the Tappan Manor condominiums (three- and six-story 
structures) are opposite Interstate 87/287 maintenance facility and the 303 Broadway 
office building. The Church of the Transfiguration and Transfiguration School is located 
north of Tappan Manor. The northeast corner of the intersection of Routes 9 and 119 
features a local shopping center, including a supermarket, bank, and gas station. 

Route 119 is an east-west road that generally parallels Interstate 87/287 and extends 
from the Village of Tarrytown in the west to the Town of Greenburgh in the east. Within 
the study area, the Route 119 corridor includes a number of commercial properties 
including retail, office, and restaurant uses. Just east of the study area, Route 119 
includes several large-scale office park developments, hotels, and town 
house/condominium developments.  

South of Interstate 87/287 and west of Route 9 are a variety of land uses, beginning 
adjacent to Interstate 87/287 with the Irving Historic District residential neighborhood 
centered on Van Wart Avenue and Paulding Street. While this neighborhood consists of 
predominantly older homes, there are some newer homes adjacent to the toll plaza. 
Where Van Wart Avenue intersects Route 9 is the former and now vacant GM auto-
mechanic training facility, and farther south is the Jewish Community Center. South of 
this is the Doubletree Hotel, and the Kraft Foods offices and research facility. Farther to 
the south is a 34-acre undeveloped parcel that separates the Kraft Foods complex from 
the historic Lyndhurst estate.  

Land uses to the east of Route 9, near the ramps to Interstate 87/287, are the 
Tarrytown Diner, a gas station, an automobile dealership, and a church. Farther east, 
along Sheldon Avenue, is the older Pennybridge neighborhood that also includes the 
Lagana Field Park.  

The Old Croton Aqueduct State Trailway, is a linear park that traverses the study area 
in a north-south direction from Van Cortlandt Park at the Bronx/City of Yonkers, NY, 
border in the south, to the Croton Dam in the Town of Cortlandt, NY, in the north. The 
trail enters the study area from the south, near Lyndhurst, and traverses north on the 
east side of Route 9, crossing beneath Interstate 87/287 near Interchange 9 (Route 9), 
and exiting the study area near Benedict Avenue. The Village of Tarrytown 2007 
Comprehensive Plan, discussed below, notes that the creation of Interstate 87/287 
interrupted the trail between Route 119 and Lyndhurst, and recommends that the future 
replacement of the Tappan Zee Bridge includes a bridge overpass, reconnecting the 
northern and southern sections of the Old Croton Aqueduct. 

In addition, RiverWalk is proposed to traverse through the study area in a north-south 
direction. RiverWalk is a shared-use path that is part of the Hudson River Valley 
Greenway system, which once complete, will span 51.5 miles within 14 municipalities in 
Westchester County. It is being developed through a series of discrete projects 
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constructed by the county, local municipalities and other entities, including private 
developers. Although currently not constructed, it is proposed that RiverWalk traverse 
under the Tappan Zee Bridge. 

5-4-1-5 HUDSON RIVER 

The Hudson River is a defining element of the neighborhood character within the study 
area. The character of the Hudson River has historically dominated and continues to 
shape the communities on its shores, including those of the villages and towns within 
the study area. The development of land along the Hudson was influenced by the river’s 
value to commerce, transportation and industry. Within the study area itself, the river 
creates a well-defined border between Westchester County and Rockland County, 
which, until the construction of the Tappan Zee Bridge in the 1950s, was traversable 
only by boat or ferry.  

The Hudson River also provides recreational boating opportunities and inspiration for 
artists, and is a source of fascination for nature lovers. Although not a “neighborhood” in 
the strict sense, the Hudson River supports a variety of communities based around and 
dependent on its use for recreation and transportation. Marinas, restaurants, boat clubs, 
and public parks dot the shoreline and, through the efforts of local municipalities and 
regional not-for-profit organizations, vacant waterfront properties are increasingly being 
converted to new recreational and residential uses.  

Today the Hudson River is characterized by its unique scenic, ecological, and historic 
qualities. It continues to provide definition, orientation, and character to the towns and 
villages located along its shoreline.  

5-4-2 REGIONAL LAND USE PLANS AND POLICIES 

5-4-2-1 NEW YORK METROPOLITAN TRANSPORTATION COUNCIL 

The New York Metropolitan Transportation Council (NYMTC), as the federally 
designated Metropolitan Planning Organization (MPO) for New York City, Long Island, 
and the lower Hudson Valley, is required by federal regulations (23 U.S.C. § 134–135) 
to develop a 25-year regional transportation plan that guides long-range transportation 
decision-making in the NYMTC region. The regional transportation plan is updated 
every 4 years. The 2010-2035 Regional Transportation Plan “A Shared Vision for a 
Shared Future” (RTP), lays out the region’s transportation needs and desires over the 
years 2010 to 2035, and covers the major aspects of transportation from a regional 
perspective, including highways, streets, public transit, ridesharing and demand 
management, bicycles, pedestrian facilities, goods movement and special needs 
transportation. The RTP includes the following main components: 

 Five Regional Shared Goals that lay the foundation for the region’s decision-making 
framework; 

 10 Regional Desired Growth Areas that represent the region’s consensus vision for 
guiding future growth and development; 

 A set of Strategic Regional Transportation Investments, including four foundation 
improvement projects that are a first step toward improving long-term mobility in the 
region; and 
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 A set of 10 Strategic Regional Policy Guidelines that together will help NYMTC’s 
member agencies and partners achieve the Regional Shared Goals. 

The RTP is based on five Regional Shared Goals, which lay the foundation for the 
region’s decision-making framework: 

 Enhance the regional environment; 

 Improve the regional economy; 

 Improve the regional quality of life; 

 Provide convenient, flexible transportation access within the region; and 

 Build the case for obtaining resources to implement regional investments. 

The Strategic Regional Policy Guidelines identified in the RTP directs how the region 
should grow and how investments should be made. The policies affect the selection of 
investments, such as the replacement of the Tappan Zee Bridge, as well as guide the 
implementation of investments as the system is designed, operated, and maintained. 
The RTP identifies constructing a replacement for the Tappan Zee Bridge and 
commuter rail and bus-rapid transit systems in the Interstate 87/287 Corridor in 
Westchester and Rockland counties as a “Strategic Regional Investment Option.” The 
plan notes that the strategic regional investment projects impact the region’s ability to 
grow in the future. However, it also recognizes that these projects are long-term 
investments and “are somewhat fluid and may change over time as planning work 
proceeds, specific alternatives are chosen and conditions change”1 . 

5-4-2-2 HUDSON RIVER VALLEY GREENWAY ACT2 

The Hudson River Valley Greenway Act of 1991 fosters voluntary regional cooperation 
among 259 communities and 13 counties of the Hudson River Valley in New York 
State. The act was created to facilitate the development of a regional strategy for 
preserving scenic, natural, historic, cultural, and recreational resources, while 
encouraging compatible economic development and maintaining the tradition of home 
rule for land use decision-making.  

The Hudson River Greenway Act created two organizations to facilitate the Greenway 
process: the Hudson River Valley Greenway Communities Council and the Greenway 
Conservancy for the Hudson River Valley. The Hudson River Valley Greenway 
Communities Council functions like a state agency, and works with local and county 
governments to enhance local land use planning and to create a voluntary regional 
planning compact, whereas the Greenway Conservancy for the Hudson River Valley is 
a public-benefit corporation that works with local governments, organizations, and 
individuals to establish a Hudson River Valley Trail system, promote the Hudson River 
Valley as a tourist destination area, assist in the preservation of agriculture, and work 
with the Greenway Council and communities to strengthen state agency cooperation 
with local governments. 

                                                 
1
 2010-2035 Regional Transportation Plan, pages 6-7. 

2
 Hudson River Valley Greenway website, 
http://www.hudsongreenway.state.ny.us/AbouttheGreenway/OverviewandMission.aspx, accessed 10/13/11. 
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The Hudson River Greenway Act is based on five Greenway Criteria that are used for 
attaining the goals of the Hudson River Valley Greenway. The general nature of the 
criteria allows communities to develop projects that address community concerns, while 
contributing to the overall framework of the Hudson River Valley Greenway. The 
Greenway Criteria are: 

 Natural and cultural resource protection; 

 Regional planning; 

 Economic development; 

 Public access; and 

 Heritage and environmental education. 

The Greenway Council approaches planning on a regional basis as communities plan 
locally. It includes physical connections and linkages between communities for regional 
and local benefit. Additionally, this planning process addresses issues of collective 
concern and promotes mutually beneficial regional solutions. The entire study area is 
located within the Hudson River Valley Greenway Area. Rockland and Westchester 
Counties, the Town of Orangetown, and the Villages of South Nyack, Grand View-on-
Hudson, and Tarrytown are all Greenway Communities.  

Greenway Compact Communities 

As discussed above, the Hudson River Valley Greenway Act was adopted to give 
municipalities in the Hudson Valley a voluntary opportunity to collectively work toward 
preserving scenic and cultural resources that define the region. All counties within the 
valley are eligible to participate in the Greenway program, and participation would make 
communities eligible for related funding and planning guidance. To further promote 
regional planning cooperation on the county level, the Greenway Compact program was 
established. The Greenway Compact program increases the variety of financial and 
procedural benefits available, as Greenway Compact Communities are eligible for 
additional benefits over Greenway Communities. 

Westchester County became a Greenway Compact County with the adoption of its 
compact plan, The Greenprint for a Sustainable Future…the Westchester Way, (“The 
Greenprint”) by the Hudson River Valley Greenway Communities Council in June 2004. 
The Village of Tarrytown adopted the policies set forth in the Westchester County 
Greenway Compact Plan through the recognition of Greenway policies in its Village 
Code, thereby making it a Greenway Compact Community. 

Principles of The Greenprint align with principles in other policy documents governing 
Westchester County. A primary objective of this compact plan and the Greenway in 
general, is to strengthen the economic base of municipalities while preserving 
environmental and historic resources that characterize many Hudson Valley 
communities. Greenway initiatives promote development that takes advantage of the 
natural and scenic resources of the region and/or development that is concentrated in 
centers and areas best able to support development to minimize sprawl. The Greenway 
program encourages preservation of important environmental and scenic resources 
while strengthening economic centers, such as the Village of Tarrytown. 
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On January 17, 2001, Rockland County proposed to develop a Greenway Compact.1 
Rockland County received funding from the Hudson River Valley Greenway 
Communities Council to begin the development of a countywide regional compact. 
Rockland County planned to incorporate the compact into the county comprehensive 
plan, and a waterfront revitalization plan being developed with Westchester County in 
accordance with a New York State Quality Communities grant.2 In accordance with this 
funding, the recently adopted 2011 Rockland County Comprehensive Plan incorporated 
the goals and objectives of the Hudson River Valley Greenway, with the intention that 
the plan be used as Rockland’s Greenway Compact Plan.3 However, to become a 
Greenway Compact community, the Rockland County Comprehensive Plan must 
approved by the Hudson River Valley Greenway Communities Council. The Hudson 
River Valley Greenway Communities Council had not yet adopted Rockland County’s 
Greenway Compact.  

Hudson River Valley Greenway Trail System 

The Hudson River Valley Greenway was created in part to establish a network of multi-
use trails along both sides of the Hudson River. There are currently several designated 
Greenway trails and connector trails4 within the study area.  

Within the Rockland County portion of the study area, the Greenway-designated trails 
include the Hader Park Trail (Village of Grand View-on-Hudson), Joseph B. Clarke 
Rail‐Trail (Village of Grand View-on-Hudson), Raymond G. Esposito (Village of South 
Nyack), Esposito‐Hader Link (Villages of South Nyack and Grand View-on-Hudson), 
and Esposito‐Gesner Avenue Park Link (Village of South Nyack). 

The Hudson River Greenway Water Trail follows the Hudson River through the study 
area. This water-based trail runs the length of the Hudson River, from Hadley in the 
Adirondack Park and Whitehall on the Champlain Canal to Battery Park City in 
Manhattan. The Water Trail features kayak and canoe launch points every 10 miles, 
and campsites every 15 miles. There are six launch points within or in close proximity to 
the study area, the Nyack Beach State Park (Upper Nyack), Memorial Park (Nyack), 
Gesner Avenue Park (South Nyack), Parelli Park (Orangetown), Horan’s Landing 
(Sleepy Hollow), and Scenic Hudson Park (Irvington). Canoeists and kayakers using 
the Hudson River Greenway Water Trail traverse beneath the existing Tappan Zee 
Bridge to access these landing sites.  

Within the Westchester County portion of the study area, the proposed RiverWalk will 
be part of the Hudson River Valley Greenway system. Once complete, this trail will 
span 51.5 miles and 14 municipalities in Westchester. As currently proposed, the 
RiverWalk would traverse beneath the Tappan Zee Bridge. However, this section has 

                                                 
1
 Rockland County Planning website, http://www.co.rockland.ny.us/planning/landuse/greenway.htm, accessed 10/13/11. 

2
 Hudson River Valley Greenway website, http://www.hudsongreenway.state.ny.us/Planning/Compact.aspx, accessed 
10/13/11. 

3
 Rockland County Comprehensive Plan, page 17. 

4
 A connector trail provides a link to the main Greenway Trail from a place of interest, such as a public park or another 
trail system. 
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not yet been constructed. Sections have recently opened to the north and south of the 
Interstate 87/287 right-of-way. 

5-4-2-3 HUDSON RIVER VALLEY NATIONAL HERITAGE AREA MANAGEMENT 
PLAN 

The Hudson River Valley is a National Heritage Area (NHA), as established by 
Congress in Title IX of Public Law 104-333 (1996) and as amended by Section 324 of 
Public Law 105-83 (1997). The mission of the NHA program is to recognize, preserve, 
promote, and interpret the natural and cultural resources of the Hudson River Valley for 
the benefit of the nation. The designation authorizes federal financial and technical 
assistance to serve these purposes. The Hudson River Valley NHA is managed by the 
Greenway Conservancy for the Hudson River Valley and the Hudson River Valley 
Greenway Communities Council. The Heritage Area comprises Westchester and 
Rockland, in addition to Albany, Rensselaer, Columbia, Greene, Ulster, Dutchess, 
Orange, and Putnam Counties, and the Village of Waterford in Saratoga County. 

The Hudson River Valley National Heritage Area Management Plan, prepared for the 
Hudson River Valley Greenway Communities Council and Greenway Conservancy for 
the Hudson River Valley, Inc., and approved by the Secretary of the Interior April 17, 
2002, addresses community character as it relates to land use, zoning, neighborhood 
character, and community facilities and services in two sections:  

 Framework for the National Heritage Area: Discusses freedom and dignity, nature 
and culture, corridor of commerce, and trails. Themes presented in the discussion 
of the corridor of commerce are the community, agricultural and settled landscapes, 
labor movements, and technological and industrial innovations. 

 Managing the Heritage Area: Presents the duty of the management entities. The 
management plan encourages local jurisdictions to adopt land use policies 
consistent with the goals of the plan and encourage economic viability by 
appropriate means. 

The Hudson River Valley National Heritage Area Management Plan does not make any 
specific recommendations with regards to the Tappan Zee Bridge or its replacement.  

5-4-3 LOCAL LAND USE PLANS AND POLICIES 

Local governments use several tools to direct and manage the growth and development 
that occur within their jurisdictional boundaries. These tools include comprehensive 
plans, building codes, specific plans, comprehensive transportation plans, eminent 
domain, zoning ordinances, overlay districts, redevelopment and revitalization plans.  

New York State law regulates the preparation of local comprehensive plans, which 
identify what the community looks like now, what it should look like in the future (goals, 
objectives, principles), how the community intends to get there (regulatory standards, 
devices, and legal instruments), and why it should be done (protection, preservation, 
conservation, enhancement, growth, and development). The plans provide for inter-
jurisdictional projects, regional compacts, and shared jurisdictional services. 
Preparation of a comprehensive plan is not mandatory. However, if prepared and 
adopted by a village board of trustees, subsequent land use regulations must be in 
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accord with an adopted comprehensive plan. Similar language applies to the state’s 
laws for towns and cities.  

According to New York State (Town Law § 263; Village Law § 7-704, and General City 
Law § 20 [25]), zoning in towns, villages, and cities in New York must be enacted in 
accordance with a “comprehensive plan” or a “well-considered plan.” In the absence of 
a written comprehensive plan document, “zoning must be consonant with a total 
planning strategy, reflecting consideration of the needs of the community.” 

County governments have no direct zoning and land use powers, but do have review 
authority when projects are located within 500 feet of an existing or proposed 
county/state highway, park or facility, county-designated or proposed stream, or 
jurisdictional boundary. For a jurisdiction to override a county disapproval or proposed 
modification to a project, the municipal board must at least have a majority plus one 
vote (i.e., “supermajority”) to do so.  

Incorporated local jurisdictions such as villages operate their land use powers 
independently from the larger towns in which they may be located. Such towns have 
land use authority only over the “unincorporated” areas of the town, which in certain 
cases may be discrete, non-contiguous sections of the town. The following section 
identifies the relevant land use plans and policies of each jurisdiction within the study 
area. 

5-4-3-1 ROCKLAND COUNTY 

Rockland County adopted a new comprehensive Plan, “Rockland Tomorrow-Rockland 
County Comprehensive Plan,” (the Plan) on March 1, 2011. The Plan was written and 
adopted while the Tappan Zee Bridge/I-287 Corridor Project was being considered. As 
such, the Plan makes recommendations specific to that project. Subsequent to the 
adoption of the Plan, the project was modified to become the Tappan Zee Hudson River 
Crossing Project. 

The Plan recognizes the importance of the Tappan Zee Bridge as a transportation 
corridor, stating that “no modern transportation development has had a greater impact 
on Rockland than the opening of the Tappan Zee Bridge in 1955…the bridge also 
altered the way residents of Rockland County interacted with New York east of the 
Hudson River.” Prior to the opening of the Tappan Zee Bridge, many Rockland 
residents would commute to New York City through New Jersey. The opening of the 
Tappan Zee Bridge changed commuting patterns for Rockland County residents. The 
Tappan Zee Bridge shifted the commuting pattern to Westchester County, a trend that 
continues today. The Plan also states that the bridge “facilitated the growth in corporate 
uses, casual travel in Rockland, and more intensive development along the I‐87/287 
corridor, culminating with the opening of the Palisades Center Mall in 1998.”1  

The Plan emphasizes the importance of transportation connections such as the Tappan 
Zee Bridge that provide access to important commercial and regional infrastructure, 

                                                 
1
 Rockland County Comprehensive Plan, page 12. 
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including access to Midtown Manhattan, Westchester County, and Stewart International 
Airport.1  

Regarding the Tappan Zee Bridge, Chapter 6.0, “Transportation,” of the Plan 
recommends the following (these are reiterated in Chapter 14.0, “Summary of 
Recommendations & Implementation,” of the Plan): 

 “Ensure that Necessary Funding is Secured for Replacement of the Tappan 
Zee Bridge.” The Plan notes that the capacity and functioning of the Tappan Zee 
Bridge and Interstate	87/287 is the single	most important transportation issue facing 
Rockland County, and that several adverse impacts could result from it not 
functioning properly. It recommends that Rockland County work with state, regional, 
and federal officials to secure necessary financing for replacement of a bridge that 
is “BRT ready,” and is designed for commuter rail, should transit be available in the 
future. It further states that the impact of the project on local community character 
must be fully studied and addressed.2  

 “Support Bus Rapid Transit and High	Occupancy Vehicle Lanes in the Tappan 
Zee Bridge/Interstate	 287 Corridor.” The Plan expresses a preference for 
high‐occupancy vehicle (HOV) lanes, and Bus Rapid Transit (BRT) on the Tappan 
Zee Bridge due to its ability to provide additional capacity for vehicles, its flexibility 
for long‐term transportation needs, and cost.3 

 “Support “Early	 Action Projects” for the Tappan Zee Bridge/Interstate	 287 
Corridor.” The Plan recommends the following “early action projects” be 
implemented to help alleviate existing traffic congestion, as well as mitigate 
potential future increases in congestion and adverse land use impacts on the 
adjacent communities of the bridge corridor itself. 

- Enhance Tappan Zee Express (TZx) bus service and work with Westchester 
County Bee‐Line to provide shuttle buses to/from major employment 
destinations. 

- Improve Intelligent Transportation System (ITS) in the corridor. Enhance real-
time traffic information for drivers and transportation agencies. 

- Improve park	and	 ride lots outside the Interstate	287 corridor to reduce single 
occupancy vehicles and traffic passing through Rockland County. 

- Examine the feasibility of a fifth lane on the Tappan Zee Bridge (peak direction) 
as an exclusive bus, high-occupancy toll (HOT), or HOV lane. 

- Examine the feasibility of allowing “buses in the shoulder,” a traffic management 
tool used in other states that allows buses to use shoulders to bypass 
congestion, in this case at the approach to the Tappan Zee Bridge. 

- Examine the feasibility of a direct bus connection, including “slip ramps” for TZx 
buses traveling across the Tappan Zee Bridge to provide more efficient service 
to the Tarrytown’s Metro	North Railroad station. 

                                                 
1
 Rockland County Comprehensive Plan, page 13, 

2
 Rockland County Comprehensive Plan, page 96. 

3
 Rockland County Comprehensive Plan, page 96. 
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- Have the New York State Thruway Authority (NYSTA) increase marketing and 
use of E-ZPass to improve mobility for commuters during peak travel times, as 
well as for weekend users and holiday travelers. 

- Enhance the existing Haverstraw	 Ossining ferry with midday and weekend 
service to help relieve vehicular traffic on Hudson River crossings. 

- Improve bus travel times along Route 59. 

- Study ways to reduce truck traffic in the Interstate	287 corridor, especially during 
peak AM and PM travel times. Identify ways to divert New England	bound truck 
traffic north, toward Interstate 87 and Interstate	84.1  

 “Improve the Pedestrian and Bicycle Circulation System.” The Plan 
recommends that the future Tappan Zee Bridge include bicycle and pedestrian 
lanes that could be tied into existing pedestrian and bicycle trail networks in 
Rockland County.2  

The Plan also identifies roadway traffic, especially noise from Interstate	 287, as the 
major cause of noise pollution in Rockland County. The plan encourages the use of 
sound barrier walls to help reduce the amount of noise that enters residential areas, 
including the need for additional sound barrier walls along Interstate 87/287 once the 
replacement Tappan Zee Bridge construction is complete.3 

Chapter 7.0, “Natural & Environmental Resources,” of the Plan encourages the 
continued use of falcon-nesting boxes on the Tappan Zee Bridge, which NYSTA added 
in the late 1980s. It states that, “the bridge and the falcons have a symbiotic 
relationship: the nesting boxes provide falcons with a high perch, and the falcons keep 
away pigeons, which can be detrimental to the paint, and consequently, the steel on the 
bridge.”4 

The Plan recommends that open space be integrated into the Tappan Zee Corridor 
Project. In particular, it recommends examining the feasibility of reconnecting parkland 
or open space properties that were divided by the construction of Interstate 87/287 in 
the 1950s. One idea being studied by the Village of South Nyack as part of their 
Comprehensive Plan is the construction of a partial “cap” or deck over a segment of a 
rebuilt Interstate 87 approach to the Tappan Zee Bridge that would connect existing 
trails and create new open space. The Plan states that the “addition of new green 
space will help mitigate potential negative impacts associated with the Interstate 
287/Tappan Zee Bridge Corridor.”5 

The Plan also supports funding for a Rockland County visitor center and countywide 
signage and way finding program for major cultural and historic destinations. It identifies 
the Tappan Zee Bridge as a gateway location where a visitor center with 

                                                 
1
 Rockland County Comprehensive Plan, page 96-97. 

2
 Rockland County Comprehensive Plan page 102. 

3
 Rockland County Comprehensive Plan page 132. 

4
 Rockland County Comprehensive Plan page 136. 

5
 Rockland County Comprehensive Plan, page 165. 



Tappan Zee Hudson River Crossing Project  
Environmental Impact Statement  

 5-14  

knowledgeable volunteers; municipal, nonprofit, or retail partners; a mini	museum and 
art exhibition space; parking; phone; and restroom facilities could be located.1 

5-4-3-2 TOWN OF ORANGETOWN, ROCKLAND COUNTY 

The Town of Orangetown Comprehensive Plan was adopted in 2003. The Town’s plan 
presents possible zoning and environmental conservation implementation tools to be 
used to guide land use and development. It seeks to preserve the existing character of 
the town by preserving open space and promoting specific types of development 
through various zoning techniques and plans. One focus of the plan is proposed road 
improvements to alleviate congestion in the short term, including the reconstruction of 
River Road from Stevenson Street to the Tappan Zee Bridge in the Village of Grand 
View-on-Hudson. It also considers that an additional rail line, either as part of the West 
Shore Line or as a component of the Tappan Zee Bridge, could potentially alleviate 
traffic and congestion, and encourage increased mass transit use within the county and 
the New York area. 

5-4-3-3 VILLAGE OF SOUTH NYACK, ROCKLAND CONTY 

The Village of South Nyack’s Comprehensive Plan was adopted in 1969. The Village is 
currently drafting a new comprehensive plan as the existing plan is considered by the 
Village Board of Trustees too outdated to be “updated.” A draft of this plan is not yet 
available for public review. However, the Village’s Comprehensive Plan website 
presents the following scope of issues related to the replacement of the Tappan Zee 
Bridge and being addressed by the Comprehensive Planning Board (CPB) in the 
Village Comprehensive Plan (VCP).2  

 Plans for the Tappan Zee Bridge and I-287 Corridor envision possible changes to 
Interchange 10 (Route 9W). The scope recommends that the CPB work with the 
surrounding villages and agencies to develop a plan for traffic flow, and ingress and 
egress to the villages that is consistent with the goals and objectives of South 
Nyack. 

 The scope notes that a new park covering Interstate 87/287 should be considered. 
This recommendation was evaluated in a public CPB workshop on June 18, 2010. A 
summary from this workshop is available on the Village’s website. 

5-4-3-4 VILLAGE OF GRAND VIEW-ON-HUDSON, ROCKLAND COUNTY 

The Village of Grand View-on-Hudson does not have a comprehensive master plan or 
other planning documents. The village regulates land use by Village Law and a Zoning 
Law adopted in February 1999. 

5-4-3-5 WESTCHESTER COUNTY 

Westchester County recently launched Westchester 2025, a web-based format of its 
countywide planning policies to demonstrate the importance of working together to 
shape and grow the county's infrastructure (roads, trains, sewers, etc.) and 
communications capabilities (wider bandwidths, GIS technology, etc.). Part of the 
                                                 
1
 Rockland County Comprehensive Plan, page 192. 

2
 Village of South Nyack website, http://www.southnyack.info/9.php, accessed 10/13/11. 
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Westchester 2025 planning effort includes the “Context for County and Municipal 
Planning in Westchester County and Policies to Guide County Planning” which was 
adopted by the Westchester County Planning Board May 6, 2008 and amended 
January 5, 2010. “Patterns for Westchester: The Land and the People,” which was 
adopted December 5, 1995, is still the adopted plan for Westchester County and has 
guided the County since then. Only the “Assumptions and Policies” sections of 
"Patterns" have been replaced by Westchester 2025’s "Context for County and 
Municipal Planning and Policies to Guide County Planning." 

Westchester 2025 builds on the Patterns for Westchester document. Both documents 
establish a set of standards for the Westchester County Planning Board as it carries out 
its three principal county charter responsibilities: long-range planning; advising the 
county executive and legislature on capital spending, infrastructure, land acquisition, 
and other public facilities; and bringing the county’s perspective to bear on planning and 
zoning referrals from jurisdictional governments.  

The following policies were originally developed for Patterns for Westchester and then 
modified for Westchester 2025, and are intended to guide municipalities in their own 
decision-making. 

 Channel development whenever possible to centers where infrastructure can 
support growth, where public transportation can be provided efficiently, and where 
redevelopment can enhance economic vitality.  

 Enhance the appropriate functions of the county’s transportation corridors. The 
quality of scenic routes should be protected. Traffic management, transit 
improvements, and systematic maintenance should be implemented on travel 
routes to reduce congestion, ease movement, increase mobility options and ensure 
public safety.  

 Nurture the economic climate of the county with the use of municipal, county, state, 
and federal resources to improve infrastructure, housing, and programs that attract 
and support business enterprise, with consideration of intermunicipal impacts.  

 Support transportation alternatives that improve the mobility choices of workers, 
consumers, and residents and that improve air quality by enhancing the efficiency 
and effectiveness of public transportation and reducing solo-driving.  

 Work with neighboring jurisdictions in the Hudson Valley, Connecticut, New Jersey, 
Long Island, and New York City in planning initiatives aimed at sound land use, 
transportation, economic development, housing, and environmental policies.  

5-4-3-6 VILLAGE OF TARRYTOWN, WESTCHESTER COUNTY  

The Village of Tarrytown adopted its Comprehensive Plan in March 2007. The Plan was 
written and adopted while the EIS for the previous Tappan Zee Bridge/I-287 Corridor 
Project was being prepared. As such, it references that project and the 
recommendations regarding the replacement of the Tappan Zee Bridge are broader 
than the project that is the subject of this EIS. 

The Plan addresses the following six goals which reflect wide-ranging areas of 
concerns within the Village: 
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 Land Use: Provide for a balanced mix of land uses within Tarrytown and ensure that 
new development respects and contributes to Tarrytown’s character. 

 Housing: Maintain and preserve the character of existing neighborhoods and 
encourage housing affordable to seniors and working families. 

 Environmental Preservation: Ensure that new development respects 
environmentally sensitive areas—particularly water resources—and preserves the 
scenic quality of the community. 

 Open Space: Upgrade and increase/acquire open space and recreational facilities 
to enhance their function and appearance. 

 Community Facilities and Services: Upgrade and expand services and facilities to 
enhance their function and appearance. 

 Transportation, Circulation, and Parking: Enhance traffic circulation, public 
transportation, and parking facilities to better serve the Village’s population in a 
manner compatible with the character of the community. 

In relation to the project, the Plan makes the following recommendations: 

 Since the Old Croton Aqueduct Trailway is interrupted by Interstate 87/287 near 
Interchange 9 (Route 9), the Village should request that the State consider an 
Interstate 87/287 overpass to reconnect the Old Croton Aqueduct Trailway as part 
of the Tappan Zee Bridge replacement project.1  

 The replacement of the Tappan Zee Bridge should include plans for the 
accommodation of the RiverWalk under the new bridge. 

 As plans for the replacement of the Tappan Zee Bridge move forward, the Village 
should continue to work with NYSDOT to ensure that potential impacts on Village 
neighborhoods are minimized.2  

 Examine impacts of the re-alignment of the Tappan Zee Bridge on the Village and 
ensure a consistent approach in all policy documents regarding this issue.3  

5-4-4 ZONING ORDINANCES 

The zoning ordinance is the principal tool in implementing a community’s adopted 
comprehensive plan and defines the site plan and subdivision requirements for each 
land use. Zoning ordinances establish districts to promote compatibility between land 
uses, buildings and structures, efficient use of land, and accessibility. The districts 
classify, regulate, and restrict uses, as well as combine uses and encourage the 
location of compatible land uses close to one another. District regulations provide 
development standards pertaining to the intensity of land uses and development, height 
and bulk of buildings and structures, and area of yards and other open areas between 
buildings and structures.  

                                                 
1
 Village of Tarrytown Comprehensive Plan, page 7-6. 

2
 Village of Tarrytown Comprehensive Plan, page 8-8. 

3
 Village of Tarrytown Comprehensive Plan, page 8-1. 
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Each jurisdiction in the study area has a zoning ordinance that regulates land use, and 
while each community uses the same broad district categories (e.g., residential, 
commercial, industrial, etc.); the specific designations of these districts differ for each. 
The zoning within the Rockland County portion of the study area is shown in Figure 5-
4, and the zoning within the Westchester County portion of the study area is shown in 
Figure 5-5. However, since the replacement of the Tappan Zee Bridge and any 
associated improvements as part of a federal highway is exempt from local zoning, a 
detailed analysis of each jurisdiction’s zoning regulations is not required. 

5-4-5 COMMUNITY FACILITIES AND SERVICES 

A project can affect community facilities and services when it physically displaces or 
alters a community facility or causes a change in population that may affect the services 
delivered by a community facility. This section identifies and describes the existing 
community facilities and services found within the study area. Community facilities 
include public and private education facilities, libraries, community centers and religious 
institutions, government facilities, and emergency and heath care facilities and services. 
Table 5-1 below identifies all of the community facilities within the study area. Please 
refer to Chapter 7, “Parklands and Recreational Resources,” for an evaluation of parks 
within the study area.  

Table 5-1
Community Facilities

Name Type Description Map Code
Rockland County 
South Nyack Village Hall Government Village Hall 1 
South Nyack-Grandview 
Police Department Emergency 

Villages of South Nyack and Grand View-on-Hudson share a joint Police 
Department adjacent to the Village of South Nyack Village Hall. 2 

Nyack College Educational Private, not-for-profit 4-year college and graduate school. 3 
Nyack Joint Fire District Emergency Fire Department 4 
Grand View-on-Hudson 
Village Hall Government Village Hall 5 
Westchester County 
Washington Irving 
Intermediate School Educational 

Public upper elementary school (grades 3-5) serving parts of Tarrytown, Sleepy 
Hollow, and unincorporated areas within the Town of Greenburgh. 6 

Church of the Transfiguration Religious 
Located at 268 South Broadway, this Catholic church shares property with the 
Transfiguration School. 7 

Transfiguration School 
Private 

Education Parochial primary/secondary school (pre-K to grade 8). 8 

New York State Police (NYSP) 
Troop T Interstate 87/287 
Facility Emergency 

The NYSP Troop T Interstate 87/287 facility is located within the study area at 
333 South Broadway in the Village of Tarrytown, immediately north of the 
existing Tappan Zee Bridge toll plaza. The NYSP Troop T provides support for 
motorists on Interstate 87/287 in both Rockland and Westchester Counties. 9 

Washington Engine Company 
No.2 Emergency 

Part of the Tarrytown Fire District, located approximately 0.5 miles from the 
Tappan Zee Bridge approach at 157 White Plains Road (Route 119) 10 

Jewish Community Center on 
the Hudson Religious Jewish community center located at 371 South Broadway. 11 
First Korean Methodist Church Religious Methodist church located at 500 South Broadway. 12 
Consolidated Engine 
Company No.1 Emergency 

Part of the Tarrytown Fire District, located approximately 0.8 miles from the 
Tappan Zee Bridge approach at 177 Sheldon Avenue. 13 

Notes: See Figure 5-6  
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Figure 5-4
Rockland County Zoning
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Figure 5-5
Westchester County Zoning

SCALE

0 500 1000 FEET

H
 U

 D
 S

 O
 N

  R
 I 

V
 E

 R

1

2

Study Area Boundary

Zoning District Boundary

South Broadway Historic District

Special Railroad Setback

Special Old Croton Aqueduct Setback

1

2

Village of Tarrytown
R-7.5 One-Family Residence – 7,500 s.f. lots
R-10 One-Family Residence – 10,000 s.f. lots
R-15 One-Family Residence – 15,000 s.f. lots
R-60 One-Family Residence – 60,000 s.f. lots
M-2 Multifamily Residence – 10,000 s.f. lots
M-3 Multifamily Residence – 15,000 s.f. lots
M-4 Multifamily Residence – 20,000 s.f. lots
OB Office Building
LB Limited Business
NS Neighborhood Shopping
HC Historic Commons
WD Waterfront
ID Industrial 



Blauvelt
State Park

Clausland
Mountain

Park

Rockefeller
State Park

M
etro-N

orth H
udson Li ne

Upper
Nyack

Nyack

South
Nyack

Grand 
View-on
-Hudson

Sleepy
Hollow

Tarrytown

Orangetown

Clarkstown Mount
Pleasant

Greenburgh

10

11

H
U

D
S

O
N

 R
IV

E
R

Benedict Ave

S 
B

ro
ad

w
ay

Bed
for

d R
d

S 
Br

oa
dw

ay
Main St

Pierm
ont Ave

S B
oulevard

Tw
ee

d 
B

lv
d

Lak e Dr

N
 B

ro
ad

w
ay

S Tw
eed B

lvd

N
 M

id
la

nd
 A

ve
5th Ave

Depew Ave

6th Ave

Martling Ave

Main St

Wildey St

Clau
sla

nd
 M

ou
nta

in 
Rd

Cedar Hill Ave

Fran

klin St

W
estchester Co

Rockland Co

PROPOSED
REPLACEMENT BRIDGE

EXISTING
TAPPAN ZEE BRIDGE

Irvington

9

11
.2
9.
11

TAPPAN ZEE HUDSON RIVER CROSSING
Environmental Impact Statement

Figure 5-6
Community Facilities
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5-4-6 PLANNED DEVELOPMENTS 

Development projects in the corridor occur continuously. The larger projects in various 
stages of review that are in the vicinity of the project are listed in Table 5-2. These 
planned developments also provide input to the cumulative effects analysis found in 
Chapter 21, “Indirect and Cumulative Effects.” 

Table 5-2
Planned Developments Within the Study Area

Jurisdiction Development Name Development Description Status 

Tarrytown Crescent Associates 60,000 sq. ft., 3-story office building, with 
accessory parking to join two existing office 
buildings; located opposite Interstate 87/287 ramps 
at 155 White Plains Road 

Approved 

Tarrytown Jewish Community 
Center on the Hudson 

(JCC) 

The JCC purchased the adjacent property, the 
former GM Training Center at 425 South 
Broadway, and plans to expand with the creation of 
a new campus on the two properties 
(approximately 75,000 square feet on 6.6 acres). 
The campus is located 500 feet south of the New 
York State Interstate 87/287 on Route 9. 

Approved 

Tarrytown Jardim Estates Subdivision of up to 50 single family residences In approvals 
process 

 

5-5 ENVIRONMENTAL EFFECTS 

This section presents the analysis of potential impacts to existing land use, zoning, land 
use policies, neighborhood character, and community facilities and services from the 
No Build Alternative and the project alternatives.  

5-5-1 NO BUILD ALTERNATIVE 

The No Build Alternative would involve capital improvements to the Tappan Zee Bridge 
in the study area. As such, no project-related influences on land use and planning in the 
study area would occur, and no land would be acquired for right-of-way purposes. 
Existing residential land use patterns and trends would be maintained, subject to future 
modification by individual jurisdictions. Under the No Build Alternative, no impacts to 
community facilities would result, and the improvements associated with the 
Replacement Bridge Alternative would not occur.  

However, other existing trends and economic forces may influence changes within the 
study area in the No Build Alternative. For example, projected traffic growth on 
Interstate 87/287 and other highways would cause increased congestion throughout the 
transportation system. The majority of the policy documents and comprehensive plans 
of jurisdictions within the study area acknowledge the importance of replacing the 
Tappan Zee Bridge in a cost- and time-efficient manner. As such, the No Build 
Alternative would be inconsistent with these policies. 

5-5-2 REPLACEMENT BRIDGE ALTERNATIVE 

The Replacement Bridge Alternative would result in the construction of a new bridge 
crossing over the Hudson River between Rockland and Westchester Counties. The 
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replacement bridge would have a similar alignment to the existing bridge and would 
maximize the use of existing NYSTA right-of-way while minimizing effects on existing 
highway infrastructure in Rockland and Westchester Counties. The Long Span and 
Short Span Options are not anticipated to result in separate or distinct community 
character impacts. As such, the potential impacts of both alternatives are analyzed 
together below. 

5-5-2-1 LAND USE AND NEIGHBORHOOD CHARACTER 

Land use and neighborhood character is already influenced by the presence of 
Interstate 87/287 in the study area. As discussed below, although some individual 
properties along the highway and approach to the replacement bridge would be 
affected by new right-of-way acquisition, these properties would primarily be distributed 
alongside the existing highway, resulting in a narrow band of impact (see Chapter 6, 
“Land Acquisition, Displacement, and Relocation,” for a description of the right-of-way 
impacts). Substantial reduction in the physical size of a community or neighborhood in 
the study area would not occur. Portions of the existing study area are already 
dominated by transportation-related uses. The project would not cause a substantial 
change in the type or intensity of land uses in the study area. However, in some 
locations, the project would reduce the distance between the highway and adjacent 
land uses.  

Overall, the project would be expected to preserve and enhance the quality of life and 
character of the communities and neighborhoods in the study area as a result of the 
improvements to access, mobility, and safety as well as fewer instances of travel delays 
because of the addition of shoulder and emergency access (see Chapter 4, 
“Transportation”). 

Town of Orangetown, Rockland County 

The Town of Orangetown is not within the limits of disturbance of the project; as such, 
the project is not expected to adversely impact land uses within the Town of 
Orangetown. While some views of the Hudson River from homes within this upland 
portion of the study area may be expected to change, the presence of a new bridge in 
place of the existing Tappan Zee Bridge would not be considered an adverse change.  

Village of South Nyack, Rockland County 

The project would alter land uses within the study area in the Village of South Nyack. 
As discussed in Chapter 6, “Land Acquisition, Displacement, and Relocation,” land that 
is currently used for residential, parking, and green space would be acquired and 
incorporated into the Interstate 87/287 right-of-way. This includes six residential 
parcels, a portion of the Bradford Mews parking area, and 0.01 acres of green space. 

While these acquisitions would represent a change in land use, and existing residences 
adjacent to these properties would be located closer to the bridge landing than they 
currently are, it is not anticipated to result in any adverse land use impacts to the 
existing residential area as a whole. As discussed above, the existing residential area is 
already affected by the presence of Interstate 87/287 and the Tappan Zee Bridge 
landing. The minor land acquisitions required to construct the project would not 
meaningfully alter the balance of land uses within the Village of South Nyack. In 
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addition, the conversion of existing parking to Interstate 87/287 right-of-way would also 
not be considered a substantial adverse land use impact. 

As described in Chapter 10, “Historic and Cultural Resources,” two of the parcels to be 
acquired for implementation of the Replacement Bridge Alternative are contributing 
resources to the State and National Register-eligible South Nyack Historic District. 
These two residences are listed among the 130 contributing resources identified in the 
nomination form for the South Nyack Historic District. Although an adverse effect under 
Section 106 of the National Historic Preservation Act on the South Nyack Historic 
District, the removal of these properties, which would be partially mitigated as part of 
the Replacement Bridge Alternative, would not substantially alter the character or 
setting of the district and the community character of South Nyack. 

The Replacement Bridge Alternative would result in the partial acquisition of 0.01 acres 
of the 0.05-acre passive green space located southeast of Elizabeth Place Park. This 
acquisition would preclude the use of this 0.01-acre area as green space; however, the 
remaining 0.04 acres of the property would available to function as green space upon 
completion of the Replacement Bridge Alternative’s construction. The acquisition of the 
0.01 acres of green space would be required for the new alignment of the South 
Broadway Bridge over Interstate 87/287.  

Village of Grand View-on-Hudson, Rockland County 

The project would not affect land use in the Village of Grand View-on-Hudson. 
Interstate 87/287 would remain in a similar alignment to the existing highway and would 
be within the existing NYSTA right-of-way in the Village of Grand View-on-Hudson. The 
highway would be at a higher elevation than it is today, which would alter views from 
residences south of Interstate 87/287 (see Chapter 9, “Visual and Aesthetic 
Resources”). While there would be a change in views from existing residences, the 
presence of Interstate 87/287 and the Tappan Zee Bridge already influences the 
character of this area. Therefore, the project would not result in any adverse effects on 
land use and neighborhood character in Grand View-on-Hudson. 

Village of Tarrytown, Westchester County 

As discussed in Chapter 6, “Land Acquisition, Displacement, and Relocation,” the 
project would require a permanent easement of 0.05 acres of lawn area associated with 
a multi-family residential property in the Village of Tarrytown. The roadway would be 
elevated over this area and would not be expected to result in any adverse land use 
impacts. 

As further discussed in Chapter 7, “Parklands and Recreational Resources,” the 
Replacement Bridge Alternative may require modifications to the conceptually planned 
route of RiverWalk due to engineering constraints beneath the bridge. However, since 
the Replacement Bridge Alternative would not preclude the future construction of 
RiverWalk, it is not considered an adverse impact. 

In addition, the existing land uses within the Interstate 87/287 right-of-way at the bridge 
landing would continue as part of the project, but would be relocated elsewhere within 
the Interstate 87/287 right-of-way. These land uses include the toll plaza, maintenance 
operations, and a State Trooper barracks (Troop T). The relocation of these existing 
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land uses within the same general vicinity is not considered a substantial adverse land 
use impact. 

5-5-2-2 REGIONAL LAND USE PLANS AND POLICIES 

New York Metropolitan Planning Council 

The project is consistent with the NYMTC 2010-2035 Regional Transportation Plan, “A 
Shared Vision for a Shared Future.” The plan identifies the replacement of the Tappan 
Zee Bridge as a “Strategic Regional Investment Option.” Although the 2010-2035 
Regional Transportation Plan conceives of this replacement as including bus rapid 
transit, commuter rail components, and Interstate 87/287 corridor improvements, it 
specifically notes that these projects are long-term investments and “are somewhat fluid 
and may change over time as planning work proceeds, specific alternatives are chosen, 
and conditions change.” The Replacement Bridge Alternative would not preclude the 
future integration of transit. 

Hudson River Valley Greenway Act 

The project is consistent with the regional objectives of the Hudson River Valley 
Greenway Act. The replacement of the Tappan Zee Bridge would be considered a 
regional planning project that would benefit the local and regional populations and 
workforce in terms of improved operational mobility and safety (see Chapter 4, 
“Transportation”). As reiterated in Rockland and Westchester’s respective 
comprehensive plans, the replacement of the Tappan Zee Bridge is critical to the 
economic health of the region. 

In addition, specific to the Greenway programs the project includes a shared-use path 
that would connect pedestrians and bicyclists to the existing Hudson River Valley 
Greenway Trail System. As further discussed in Chapter 7, “Parklands and 
Recreational Resources,” the project would not result in any long-term impacts to the 
Hudson River Valley Greenway Water Trail. Also, as discussed above, the project 
would not preclude the future construction of RiverWalk beneath the replacement 
bridge, which is intended to become part of the Hudson River Greenway Trail System. 

Hudson River Valley National Heritage Area Management Plan 

The Hudson River Valley National Heritage Area Management Plan does not make any 
specific recommendations with regards to the Tappan Zee Bridge or its replacement. 
Therefore, the project is not inconsistent with this regional planning document. 

5-5-2-3 LOCAL LAND USE PLANS AND POLICIES 

Rockland County 

The Rockland County Comprehensive Plan was written and adopted while the EIS for 
the previous Tappan Zee Bridge/I-287 Corridor Project was being prepared, and makes 
a number of recommendations specific to that former project. As such, the 
inconsistencies between the current project and the Plan adopted on March 1, 2011 
need to be considered in that context. Nonetheless, the Plan recognizes the importance 
of the Tappan Zee Bridge as a regional transportation corridor, and notes that adverse 
impacts could result from it not functioning properly. The project is therefore consistent 
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with this overarching goal of replacing the Tappan Zee Bridge in a time- and cost-
effective manner. 

While the project does not include a BRT or HOV component, as recommended by the 
Plan, it would not preclude these elements from being integrated into the bridge in the 
future if the Tappan Zee corridor should be selected for such a project. In addition, the 
project would not preclude the implementation of the short-term “early action” projects 
detailed in the Plan (see Section 5-4-3 above). In addition, the project includes a 
shared-use path over the replacement Tappan Zee Bridge. This shared-use path would 
improve the regional pedestrian and bicycle circulation system, and is consistent with 
this stated goal of the Plan. 

The Plan also identifies roadway traffic as the major cause of noise pollution in 
Rockland County, especially that from Interstate	287. The Plan encourages the use of 
sound barrier walls to help reduce the amount of noise that enters residential areas. 
Consistent with this goal, the project considers the use of noise walls to shield 
residential neighborhoods from the noise generated by the wider right-of-way, pursuant 
to federal regulations and state policy. 

Consistent with the Plan, the project would propose to relocate falcon-nesting boxes in 
consultation with NYSDEC. As noted in the Plan, the use of falcon-nesting boxes on the 
Tappan Zee Bridge provides falcons with a high perch, and the falcons keep away 
pigeons, which can be detrimental to the paint, and consequently, the steel on the 
bridge. Therefore, the project anticipates the continuation of this program 

In addition, the Plan recommends examining the feasibility of re-connecting parkland or 
open space properties that were divided by the original construction of Interstate	87/287 
in the 1950s, such as the lid park suggested by residents of the Village of South Nyack 
which is being studied in the Village’s Comprehensive Plan. The Plan states that the 
“addition of new green space will help mitigate potential negative impacts associated 
with the Interstate	287/Tappan Zee Bridge Corridor.” While a lid park is not included as 
part of the project, the project would not preclude the future development of such a 
park. Furthermore, the Replacement Bridge Alternative includes a four-acre shared-use 
path for pedestrians and bicyclists to cross the Hudson River. This shared-use path 
would serve as new open space, and would increase the public’s access to trail 
systems and bicycle routes on both sides of the Hudson River, offering new direct and 
on-street connections to existing systems.  

Finally, the Plan supports funding for a Rockland County visitor center and countywide 
signage and way-finding program for major cultural and historic destinations and 
identifies the Tappan Zee Bridge as a gateway location where a visitor center could be 
located. While a visitor center is not proposed as part of the project, the project would 
not preclude the future development of a visitor center in the vicinity of the bridge 
landing. 

Town of Orangetown, Rockland County 

The Town of Orangetown Comprehensive Plan considers the construction of an 
additional rail line, either as part of the West Shore Line or as a component of the 
Tappan Zee Bridge, to alleviate traffic and congestion and encourage increased mass 
transit use within the county and the New York area. While the project does not include 
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a rail line, it does not preclude a rail line from being constructed in the future. Therefore, 
the project does not conflict with the goals and objectives of the Town of Orangetown 
Comprehensive Plan. 

Village of South Nyack, Rockland County 

The scope of the Village of South Nyack’s comprehensive plan, which is currently being 
drafted, includes specific considerations with regards to the replacement of the Tappan 
Zee Bridge. With regard to changes to Interchange 10 (Route 9W) as a result of the 
project, the scope recommends that the Comprehensive Planning Board work with the 
surrounding villages and agencies to develop a plan for traffic flow, and ingress and 
egress to the villages that is consistent with the goals and objectives of the citizens of 
South Nyack. In addition, the scope recommends the evaluation of a lid park over the 
Interstate 87/287 right-of-way to reconnect both sides of the Village of South Nyack. 

The project involves minimal changes to Interchange 10 (Route 9W), and would not 
substantially alter traffic flows from their existing condition. In addition, the project does 
not contemplate a lid park over the Interstate 87/287 right-of-way. The project does 
however include a shared-use path that will facilitate pedestrian and bicycle access to 
the existing Greenway Trail System in the Village of South Nyack.  

Village of Grand View-on-Hudson, Rockland County 

The Village of Grand View-on-Hudson does not have a comprehensive master plan or 
other planning documents.  

Westchester County 

The project is consistent with the goals and objectives of “Westchester 2025” and 
“Patterns for Westchester: The Land and the People.” The project would replace the 
Tappan Zee Bridge, which is an integral infrastructure component of Westchester 
County and the region.  

As stated in the county’s Plan, the Tappan Zee Bridge provides a critical connection 
between Rockland and Westchester Counties. The replacement of the bridge in a time- 
and cost-effective manner is consistent with the goals of Westchester 2025, as this 
transportation corridor is important to the economic well being of the region. While the 
project would not facilitate Westchester County’s public transit objectives, the project 
would not preclude the integration of a transit component in the future. 

Village Of Tarrytown, Westchester County  

The Village of Tarrytown Comprehensive Plan was written and adopted while the 
previous EIS for the Tappan Zee Bridge/I-287 Corridor was being prepared for the more 
extensive corridor project. While the Comprehensive Plan references that project, the 
recommendations regarding the replacement of the Tappan Zee Bridge are broader. As 
such, the project is generally consistent with the goals of the Village of Tarrytown 
Comprehensive Plan. 

Unlike the previous proposal which included Interstate 87/287 corridor improvements, 
the limits of disturbance for the project would not extend as far as the Old Croton 
Aqueduct Trailway. Therefore, although the project does not include an overpass for the 
Old Croton Aqueduct Trailway, it does not preclude one from being constructed in the 
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future. As such, it does not conflict with that goal of the Village of Tarrytown 
Comprehensive Plan. 

As previously discussed, while the project anticipates that most segments of the 
RiverWalk would be constructed by others, it could accommodate the proposed 
RiverWalk under the replacement Tappan Zee Bridge. Therefore, it does not conflict 
with that goal of the Village of Tarrytown Comprehensive Plan. 

Consistent with the Village of Tarrytown Comprehensive Plan, the NEPA review of the 
project will include a public comment period during which the Village of Tarrytown and 
other interested agencies may comment on the project to ensure that potential impacts 
on Village neighborhoods are minimized. 

5-5-2-4 ZONING 

The replacement of the Tappan Zee Bridge and any associated improvements as part 
of a federal highway is exempt from local zoning. Therefore, the project is not required 
to comply with any local Zoning Codes.  

While these municipalities may choose to assign the Interstate 87/287 right-of-way a 
local zoning district designation, the widening of Interstate 87/287, the construction of 
any bridge elements, and the construction of any related improvements would not be 
subject to local land use controls. In addition, although the conversion of land to a 
transportation use through the proposed right-of-way acquisitions would affect specific 
properties, it would not change the zoning of these properties. The ability to apply a 
zoning district designation to properties within the municipality’s boundaries would not 
change. As such, minor changes in land use as a result of the project would not change 
or affect the broad patterns of zoning within the study area. 

5-5-3 COMMUNITY FACILITIES AND SERVICES 

The project would not introduce any new residents or permanent workers to the 
surrounding area. Therefore, demand on educational facilities, religious facilities and 
community centers, government facilities, and emergency services would not be 
expected to increase as a result of the project.  

The operation of the bridge would not result in the displacement of any existing 
community facilities. Any temporary displacement of community facilities will be 
discussed in Chapter 18, “Construction Impacts.”  

The project would improve the structural and operational redundancy of the bridge 
making it less likely the bridge would sustain damage from extreme natural events such 
as hurricanes and earthquakes or man-made events such as fires or vessel collision. 
By improving the structural and operational redundancies, the bridge would not be as 
vulnerable to damage from such events, and as a consequence, traffic disruption or full 
closure to facilitate repairs would be less likely.  

In addition, the existing Tappan Zee Bridge does not meet current NYSDOT bridge and 
highway standards with respect to lane and shoulder widths. Some of the lanes are 
narrower than the standard 12-foot lane and the bridge has no shoulders. Lacking 
shoulders or dedicated emergency lanes, responders must use the heavily traveled 
general traffic lanes to reach the accident scene. This delays response times 
considerably. Since damaged or disabled vehicles cannot be moved to a shoulder, they 
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block the general traffic lanes until they can be removed from the bridge, resulting in 
lengthy traffic delays. Heavy congestion on the existing bridge and its lack of 
emergency lanes and shoulders currently adversely affects emergency calls and 
response times between Rockland and Westchester Counties. 

The project would address the deficiencies of the existing bridge described above and 
would have the following beneficial effects on community facilities and services: 

 Provide for a robust and redundant structure to survive extreme natural events, 
including earthquakes and hurricanes; 

 Provide for a robust and redundant structure to survive extreme manmade events, 
including fires, vessel collisions, vehicular overloads, and vehicular accidents; 

 Ensure compliance with NYSTA operational requirements including the installation 
of emergency turnarounds on the bridge; and 

 Improve transportation operations and safety on the crossing by: 

- Ensuring compliance of horizontal and vertical geometry with current 
engineering design standards, as practicable; 

- Providing for horizontal geometry that maximizes sight distances;  

- Providing for vertical geometry that minimizes grade changes; 

- Providing for standard, 12-foot traffic lanes; 

- Providing for adequate separation of eastbound and westbound traffic; 

- Providing for shoulders that meet current engineering design standards;  

- Eliminating reversible traffic lanes; 

- Providing for security infrastructure to monitor bridge operations; and 

- Providing for improved emergency response. 

In summary, the operation of the project would not result in any increase in demand or 
permanent displacement of any community facilities, and no adverse impacts to 
community facilities or services would occur as a result of the project. In addition, the 
structural, operational, mobility, safety, and security improvements associated with the 
project would have a beneficial impact on safety and emergency response times.  

5-6 MITIGATION 

Since the Replacement Bridge Alternative would not result in any adverse impacts on 
community character, no mitigation measures are required. 
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Chapter 6:  Land Acquisition, Displacement, and Relocation 

6-1 INTRODUCTION 

This chapter identifies the anticipated acquisition of real property required to implement 
the Tappan Zee Hudson River Crossing Project and assesses potential impacts 
associated with displacement of residents, businesses, and parklands. Potential 
socioeconomic effects of the project are further discussed in Chapter 8, 
“Socioeconomic Conditions,” and the economic effects of the project’s construction are 
found in Chapter 18, “Construction Impacts.” 

There are several types of potential acquisition, as discussed in this chapter: 

 Partial or Full Acquisition: This would occur where a portion of or an entire tax 
parcel is transferred to the New York State Thruway right-of-way, pursuant to 
applicable state and federal regulations, thereby dissolving its private ownership 
and potentially requiring relocation of the existing land use. 

 Temporary or Permanent Easements: A temporary easement would occur where 
a portion of a lot would be needed for construction activities (during which it would 
be inaccessible to the public) but would be returned to its original use after 
construction. A permanent easement would occur where the project would infringe 
upon, but not physically take or alter, a property (e.g., air rights of an elevated 
roadway over private property). 

In Rockland County, the project is expected to result in the full or partial acquisition of or 
temporary easements on 12 properties. These parcels are wholly in the Village of South 
Nyack, Town of Orangetown. Acquisition would result in the displacement of nine 
households. In addition, the project would require a temporary easement during 
construction on a small portion of Elizabeth Place Park (which would not affect use of 
the park), as well as the partial acquisition of, and a temporary easement on, a small 
(0.05-acre) area of green space just southeast of Elizabeth Place Park (which would 
render this green space inaccessible during construction). The temporary easement 
along the back edge of the Bradford Mews apartment complex would result in the loss 
of up to approximately 12 and 16 parking spaces in the Short and Long Span Options, 
respectively (subject to final mapping of the proposed improvements). There would be 
no business displacements associated with the property acquisition. 

In Westchester County, the project would result in a permanent easement on a small 
portion of the common land area associated with The Quay condominiums in the 
Village of Tarrytown, Town of Greenburgh. There would be no residential or commercial 
displacement associated with this easement. 

All transportation projects that require easements and acquisitions adhere to a well-
established New York State Department of Transportation (NYSDOT) process of 
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property identification, notification, appraisal, and acquisition. While subject to future 
determination through the appraisal and acquisition process, a preliminary assessment 
of the potential loss of tax revenues associated with the public purpose taking of the 
identified parcels indicates a marginal loss of property tax revenues. In total, the change 
would be a net reduction of less than 0.06 percent of the total taxes generated in 
Rockland County, with no measurable loss in Westchester County. The project would 
result in a tax loss of approximately 0.77 percent of the Village of South Nyack total tax 
levy, 0.18 percent of the total Nyack School tax levy, 0.02 percent of the total Rockland 
County and other special taxing districts, and less than 0.01 percent of the total Town of 
Orangetown tax levy. No measureable differences would occur to the affected tax 
bases in Westchester County, including to the Tarrytown Union Free School District 
(UFSD), Village of Tarrytown, Town of Greenburgh, and Westchester County. As a 
result, no overall economic impact is anticipated to the tax base of the affected taxing 
jurisdictions. 

6-2 REGULATORY CONTEXT 

Transportation projects often require property acquisition and relocation. A federally 
funded project must adhere to the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970, as codified in Title 42, Sections 4601 et seq., of the 
United States Code, and the applicable implementing regulations set forth in Title 49, 
Part 24, of the Code of Federal Regulations (collectively, “the Uniform Act”). This 
involves the process regarding relocation services, moving payments, replacement 
housing payments, and other allowable payment related to commercial and residential 
moving costs. The rights of property owners and tenants of real property to be acquired 
to implement the project are protected under the Uniform Act, which is intended to 
ensure that individuals do not suffer disproportionate injuries as a result of programs 
and projects designed for the benefit of the public as a whole, and to minimize the 
hardship of displacement on such persons. In New York, acquisition of real property 
must also adhere to the New York State Eminent Domain Procedures Law (EDPL) 
which seeks to establish the exclusive procedure by which property is acquired in New 
York State, ensure just compensation is paid, and establish opportunities for public 
participation in the planning of projects necessitating the exercise of eminent domain.  

6-3 METHODOLOGY 

6-3-1 DELINEATION OF PROPERTIES TO BE ACQUIRED 

Based on the preliminary engineering and planning for the Replacement Bridge 
Alternative (both the Long and Short Span Options), the delineation of the affected 
environment specifically identifies and describes those properties for which land 
acquisition or easements are required for the construction and/or operation of the new 
bridge. 

6-3-1-1 VALUATION OF PROPERTIES 

NYSDOT follows a well-established process when it is necessary to acquire private 
property and title vests in (i.e., transfers to) New York State when a copy of the map is 
filed in the office of the County Clerk in the county where the property is located. In 
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addition to the acquisition or easements of real property as noted above, the project 
may require certain other property rights via acquisition or easements on public rights-
of-way or underwater land grants that would not affect private property owners. 

NYSDOT would have appraisals made to determine the fair market value of the 
property to be acquired and the monetary damages, if any, to the remaining property. 
Appraisals would be prepared in conformance with the Uniform Standards of 
Professional Appraisal Practice (USPAP). The offer of compensation would be based 
on those appraisals, after they have been thoroughly reviewed for accuracy and 
content. The law requires the State to pay each property owner the fair market value 
which, generally, is determined by the amount of money comparable properties would 
sell for under current market conditions. Value is determined as of the date the State 
acquires the property. 

When only a portion of a property is required by the State, compensation is established 
by determining the difference in overall market value between a parcel’s current or pre-
acquisition state and that in the post-acquisition scenario. Every attempt is made to 
ensure that there is no or minimal depreciation in value of the remainder of the property. 
However, if the acquisition of a portion of the property diminishes the remaining utility 
(i.e., an irregular shape or too small or isolated to be used to its best advantage), the 
State's valuation will reflect the loss of value resulting from these conditions as well as 
the value of the land and improvements actually acquired, if NYSDOT concludes that 
the taking will leave an uneconomic remainder. In this instance, the property owner will 
be given the option to sell the remnant to the state. 

If an agreement cannot be reached on the value of a property to be taken, a property 
owner is permitted to file a claim in the New York State Court of Claims. There is a time 
limitation for the filing of claims but a property owner has at least three years from the 
date of formal acquisition notification. If a claim is filed, a trial will be held before the 
Court to adjudicate the claim.1 

For the analysis presented in this chapter, which provides an initial assessment of the 
effects of the property acquisition on local and county property tax revenues, an 
estimate of tax loss was determined as follows: for full acquisitions of property, the 
current taxable basis of the parcel is eliminated thereby resulting in the loss of all 
property taxes. 

6-3-2 DATA SOURCES 

The identification of affected properties is based on the current level of the preliminary 
engineering plans for the Short and Long Span Options. Geographic Information 
System (GIS) databases obtained from Rockland and Westchester Counties were used 
to graphically depict the affected parcels (as shown on Figures 6-1 through 6-3) and to 
obtain available parcel-level data. In addition, tax assessment and rate data were 
obtained directly from the affected villages, towns, and counties. Overall, the data 
assembled provides ownership, use, assessed values, and taxes for each property.  

                                                 
1
 Summarized from NYSDOT website (https://www.dot.ny.gov/divisions/engineering/real-estate/faqs?nd=nysdot) 
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6-3-3 IMPACT CRITERIA 

The assessment of the potential impacts associated with the acquisition of property 
examines the location and type of property to be acquired and is based primarily on the 
type of acquisition anticipated: 

 Full acquisition would displace current owners or resident tenants and any 
businesses on a site, resulting in a permanent displacement impact. 

 Partial acquisitions and permanent or temporary easements are assessed to 
determine functional viability of the remainder of the property in order to determine 
the scale and extent of the potential displacement impact. 

In addition, the impact assessment analyzes the likely change and reduction of property 
taxes that would accrue to all affected levels of jurisdiction from village, town, school 
district, and county based on the loss of some or all of an existing tax parcel’s assessed 
value or based on tax exemption status that would occur with full or partial acquisition of 
the property by a federal agency. 

6-4 AFFECTED ENVIRONMENT 

This section describes the properties that would be fully or partially acquired in order to 
build or operate the project. These include the affected properties in Rockland County 
and in Westchester County (for both the Short and Long Span Options). Within 
Rockland County, the parcels are all located in the Village of South Nyack, Town of 
Orangetown. The parcel in Westchester County is in the Village of Tarrytown, Town of 
Greenburgh. Based on New York State property tax jurisdictions, each village and town, 
as well as school district, county, and other special taxing district (i.e., emergency 
services), uses a unified property tax assessment with individualized tax rates and 
separate levies. 

6-4-1 PROPERTIES FOR ACQUISITION 

6-4-1-1 ROCKLAND COUNTY 

Town of Orangetown 

As shown in Figures 6-1 and 6-2 and enumerated in Table 6-1, 12 properties in 
Rockland County would be affected by the project (both Short and Long Span 
Options)—11 tax lots and one parkland property without tax lot status. The 12 affected 
properties total approximately 6.09 acres with an assessed value of $4,472,475 in 
2011. These parcels contributed $213,348 in total Nyack school taxes (including taxes 
for the Nyack Union Free School District and for Nyack Library), $64,195 to the Village 
of South Nyack, $9,400 to the Town of Orangetown, and $54,956 to Rockland County 
and “Other” taxing entities including Nyack Ambulance District, Nyack Joint Fire District, 
Orangetown Sewer Operation and Maintenance, Orangetown Sewer Debt Service, 
County Solid Waste, and County Transfer Facility. The total tax levies that accrue to 
these taxing jurisdictions and the corresponding tax rates are presented in Table 6-2. 

The project would also affect a portion of Elizabeth Place Park. Elizabeth Place Park is 
located on lands conveyed to the Village of South Nyack by a quitclaim deed prepared 
by New York State in 1960 on lands within the New York State Thruway right-of-way. 
 



 
Chapter 6: Land Acquisition, Displacement, and Relocation 

 6-5  

Table 6-1
Town of Orangetown Real Property (Tax Parcels) for Full or Partial 

Acquisition – Existing Conditions

Section-Block-
Lot Acres 

Land 
Use 

Total 
Assessed 

Value 
Land 
Value 

Total 
Nyack 

School1 
Village of 
S. Nyack 

Town of 
Orangetown 

2 
County and 

Other3 
66.70-1-16 0.444 Two-

Family 
$267,700 $45,200 $11,245 $3,844 $520 $2,563 

66.77-1-16 0.10 Two-
Family 

$195,000 $18,200 $6,955 $2,800 $379 $2,006 

66.77-17 0.15 Two-
Family 

$200,000 $26,200 $7,165 $2,872 $389 $2,045 

66.77-1-35 0.35 Two-
Family 

$218,500 $50,700 $7,942 $3,138 $424 $2,186 

66.77-1-36 0.14 One-
Family 

$173,000 $31,100 $7,267 $2,484 $336 $1,594 

66.77-1-37 0.15 One-
Family 

$199,000 $19,600 $7,123 $2,858 $387 $1,793 

66.77-1-38* 0.055 Green 
Space6 

$1,900 $1,900 $0 $0 $0 $0 

66.78-1-1 0.04 Vacant 
Land 

$100 $100 $5 $1 $0 $27 

66.78-1-2 0.23 One-
Family 

$174,000 $78,600 $6,073 $2,499 $338 $1,601 

66.78-1-3.1/1-2 0.377 2 x One-
Family 

$407,400 $89,800 $14,642 $5,850 $792 $3,390 

66.78-1-29 3.26 Multi-
Family 

$2,635,875 $426,000 $144,930 $37,850 $5,836 $37,753 

None 0.818 Park NA NA $0 $0 $0 $0 
Total 6.09  $4,472,475 $787,400 $213,348 $64,195 $9,400 $54,956 

Notes: 
*Publicly-owned (Village of South Nyack) 
1Includes Nyack School and Nyack Library taxes, and STAR savings 
2Includes Townwide Services, Town & Nyack Police, Town Building Services, and Town Outside Highway taxes 
3Includes Nyack Ambulance, Nyack Joint Fire District, Sewer Operation and Maintenance, Sewer Debt Service, County 
Solid Waste, and County Transfer Station taxes 
4Acreage as measured in GIS is 0.44 acres, tax parcel data shows 0.29 acres 
5Acreage as measured in GIS is 0.05 acres, tax parcel data shows 0.04 acres 
6Aerial photo observation, Tax Data defines as “Athletic Field” 
7Tax records show two distinct parcels (i.e. sublots) with condominium status, each with a lot size of 0.18 acres; 
acreage of the combined sublots as measured in GIS is 0.37 acres 
8Elizabeth Place Park, Village resource, no tax parcel defined, parcel of size of 0.81 established by project engineer. 
Sources: Town of Orangetown, Receiver of Taxes, 2011 Tax Bills; Village of S. Nyack Clerk, October 2011 

 

As noted in Table 6-1, no separate or unique parcel was created and that is why there 
is no section-block-lot number for the park. It is, however, a publicly owned open space 
resource, and the park does not generate any tax revenue. 
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Table 6-2
Town of Orangetown Taxing Districts, Tax Levies, and Tax Rates

Taxing Purpose Total Tax Levy Tax Rate per $1000 Assessed Value 

Nyack School District1 $26,999,275 
$42.00645 (for Homestead Parcles) and 
$54.98366 (for Non-Homestead Parcels) 

Village of South Nyack $2,311,780 $14.3594 

Town of Orangetown2 $36,517,671 
$1.9426 (for Homestead Parcels) and 
$2.2142 for Non-Homestead Parcels) 

Rockland County $61,700,000 $3.3103 
Other3 $8,268,060 N/A 
Total $138,796,786 N/A 

Notes: 
1 Includes Nyack School and Nyack Library taxes, and STAR savings 
2 Homestead parcels are one-, two-, or three-family houses; Non-homestead parcels are over three-family 

residences and commercial uses 
3 Includes Nyack Ambulance, Nyack Joint Fire District, Sewer Operation and Maintenance, Sewer Debt 

Services, County Solid Waste, and County Transfer Station; the tax rate for “Other” cannot be calculated 
some tax rates are per $1,000 assessed value and some tax rates are per unit.  

Source: Town of Orangetown, Receiver of Taxes, 2011 Tax Bills; Village of S. Nyack Clerk, October 2011 

 

6-4-1-2 WESTCHESTER COUNTY  

Town of Greenburgh 

As shown in Figure 6-3 and Table 6-3, the one permanent easementin the Village of 
Tarrytown (1.100-65-3, et al.) is on the common land area of the Quay Condominium 
development. The total assessed value of that development is $651,673, while the land 
value portion is $212,850. The entire parcel, including individual tax parcels for each 
condominium, contributes $266,739 to the Tarrytown Union Free School District; 
$161,931 to the Village of Tarrytown, $9,145 in total Town of Greenburgh taxes, and 
$82,140 to Westchester County (which includes the Westchester County, Saw Mill 
Valley Enlarged, and County Refusal Disposal District). Based on the 2011 assessment 
base and individual jurisdiction budgets, the total tax levy accruing to these entities is 
shown in Table 6-4. 

Table 6-3 
Town of Greenburgh Tax Lots for Acquisition 

Section-Block-
Lot Acres 

Land 
Use 

Total 
Assessed 

Value 
Land 
Value 

Tarrytown 
UFSD 

Village of 
Tarrytown

Greenburgh 
Town Tax 

County/ 
Other1 

1.100-65-3, et al. 11.32 Condos $651,673 $212,850 $266,739 $161,931 $9,145 $82,140 

Notes: 
1Includes County Tax, Saw Mill Valley Enlarged, and County Refuse Disposal District county taxes. 
2 Acreage as measured in GIS is 11.3 acres, tax parcel data shows 11.58 acres 

Sources: Town of Greenburgh, GIS Maps, 2011 Assessment and Tax Data; Village of Tarrytown, Village 
Treasurer's Office, October 2011 
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Table 6-4 
Town of Greenburgh Taxing Districts, Tax 

Levies, and Tax Rates 
Taxing Purpose Total Tax Levy Tax Rate per $1000 

Tarrytown UFSD  $51,574,301 $674.09 
Village of Tarrytown $14,158,885  $260.69 
Greenburgh Town $56,269,762 $189.5046 

Total County1 $63,927,484 $128.3575 
TOTAL $185,930,432  N/A 

Notes: 
1Includes County Tax, Saw Mill Valley Enlargement, and Refuse Disposal 
District county taxes. 
Sources: Town of Greenburgh, GIS Maps, 2011 Assessment and Tax Data; 
Village of Tarrytown, Village Treasurer's Office, October 2011 

 

6-5 ENVIRONMENTAL EFFECTS 

6-5-1 NO BUILD ALTERNATIVE 

In the No Build Alternative, there would be no land acquisition and there would be no 
impacts resulting from the displacement of property owners, residents, or businesses 
for any of the affected parcels noted above.  

6-5-2 REPLACEMENT BRIDGE ALTERNATIVE 

As noted above in Section 6-4, the Replacement Bridge Alternative would result in the 
full or partial acquisition of, or temporary easements, on 12 parcels in Rockland County 
(including 11 tax lots and one park property without tax lot status). There is one 
permanent easement proposed in Westchester County. The location and number of 
parcels remain the same in both the 2017 and 2047 analysis years. 

Table 6-5 summarizes the type and extent of the identified properties proposed for 
acquisition, permanent easement, or temporary easement in both Rockland and 
Westchester Counties. The total parcel size is presented along with the percent to be 
acquired (and acres of acquisition) for both the Long and Short Span Options. As 
indicated in the table, the only variation is for Rockland County, Parcel 66.77-1-29/The 
Bradford Mews where the Long Span Option has a slightly greater level of acquisition 
(0.107 acres compared to 0.067 acres for the Short Span) and area for temporary 
easement (0.054 acres compared to 0.048 for the Short Span). 

6-5-2-1 ROCKLAND COUNTY 

The Short Span and Long Span Options generate the same overall number of affected 
properties although there is a minor variation in the amount of partial acquisition and 
temporary easement (see Table 6-5). Tables 6-6 and 6-7 present the type of impact 
(acquisition or temporary easement) per parcel, an indication as to whether the parcel 
would continue in its present use, and an estimate of the total reduction in tax revenues 
generated by the parcels. 
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Table 6-5
Property Acquisitions for the Replacement Bridge Alternative

Location Parcel ID 
Impact Type/Land 

Use 

Parcel 
Size 

(Acres)4 

Long Span Option Short Span Option 
Percent 

to be 
Acquired 

Acres of 
Acquisition1 

Percent 
to be 

Acquired 
Acres of 

Acquisition1 
Rockland 66.70-1-

16 
Full Acquisition/ 

Two-Family 
0.44 100.0 0.44 100.0 0.44 

Rockland 66.77-1-
16 

Full Acquisition/ 
Two-Family 

0.10 100.0 0.10 100.0 0.10 

Rockland 66.77-1-
17 

Partial Acquisition/ 
Two-Family (only 

driveway would be 
affected) 

0.15 4.7 0.007 4.7 0.007 

Rockland 66.77-1-
35 

Full Acquisition/ 
Two-Family 

0.35 100.0 0.35 100.0 0.35 

Rockland 66.77-1-
36 

Full Acquisition/ 
One-Family 

0.14 100.0 0.14 100.0 0.14 

Rockland 66.77-1-
37 

Full Acquisition/ 
One-Family 

0.15 100.0 0.15 100.0 0.15 

Rockland 66.77-1-
38 

Partial Acquisition/ 
Green Space 

0.05 30.0 0.015 30.0 0.015 

Rockland 66.77-1-
38 

Temporary 
Easement/ Park 

0.05 70.0 0.035 70.0 0.035 

Rockland 66.78-1-1 Full Acquisition/ 
Vacant 

0.04 100.0 0.04 100.0 0.04 

Rockland 66.78-1-2 Full Acquisition/ 
One-Family 

0.23 100.0 0.23 100.0 0.23 

Rockland 66.78-1-
3.1/1-2 

Partial Acquisition/ 
One-Family2 

0.37 3.8 0.014 3.8 0.014 

Rockland 66.78-1-
3.1/1-2 

Temporary 
Easement/ One-

Family2 

0.37 2.1 0.008 2.1 0.008 

Rockland 66.78-1-
29 

Partial Acquisition/ 
Multi-Family3 

3.26 3.3 0.107 2.0 0.067 

Rockland 66.78-1-
29 

Temporary 
Easement/ Multi-

Family3 

3.26 1.6 0.054 1.5 0.048 

Rockland Elizabeth 
Place 
Park 

Temporary 
Easement/ Park 

0.81 3.7 0.032 3.7 0.032 

Westchester 1.100-
65.3, et al. 

Permanent 
Easement/ Multi-

Family 

11.30 <1 0.050 <1 0.050 

Notes: 
1Rounded to the hundredth of an acre (except for partial acquisitions, which are rounded to the nearest thousandth of an acre 
to more accurately represent the percentage of the partial to be acquired).  
2Two one-family units on shared lot; housing units would be not displaced 
3Housing units would not be displaced 
4Represents acreages as measured in GIS (see Tables 6-1 and 6-3). 
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Table 6-6
Estimated Reduction in Property Taxes in Rockland County

(Short Span Option)

Parcel ID 
Impact 

Type/Use 

Continued 
Use of 

Property? 

Tax 
Reduction  

Nyack 
School 
District 

Tax 
Reduction 

South 
Nyack 
Village 

Tax 
Reduction  

Orangetown 
Town 

Tax Reduction 
County and 

Other 
66.70-1-16 Full Acquisition 

Two-Family/ 
No ($11,245) ($3,844) ($520) ($2,563)

66.77-1-16 Full Acquisition 
Two-Family/ 

No ($6,955) ($2,800) ($379) ($2,006)

66.77-1-17 Partial 
Acquisition/ 
Two-Family 

(only driveway 
would be 
affected) 

Yes ($54) ($29) ($3) ($15)

66.77-1-35 Full 
Acquisition/ 
Two-Family 

No ($7,942) ($3,138) ($424) ($2,186)

66.77-1-36 Full 
Acquisition/ 
One-Family 

No ($7,267) ($2,484) ($336) ($1,594)

66.77-1-37 Full 
Acquisition/ 
One-Family 

No ($7,123) ($2,858) ($387) ($1,793)

66.77-1-38 Partial 
Acquisition/ 

Park 

No ($0) ($0) ($0) ($0)

66.77-1-38 Temporary 
Easement/ 

Green Space 

Yes ($0) ($0) ($0) ($0)

66.78-1-1 Full 
Acquisition/ 

Vacant 

No ($5) ($1) ($0) ($26)

66.78-1-2 Full 
Acquisition/ 
One-Family 

No ($6,073) ($2,449) ($338) ($1,601)

66.78-1-
3.1/1-2 

Partial 
Acquisition/ 
One-Family1 

Yes ($90) ($36) ($5) ($21)

 Temporary 
Easement/ 

One-Family1 

Yes ($51) ($20) ($3) ($12)

66.78-1-29 Partial 
Acquisition/ 

Multi-Family2 

Yes ($546) ($143) ($22) ($142)

 Temporary 
Easement/ 

Multi-Family2 

Yes ($345) ($90) ($14) ($90)

Elizabeth 
Place Park 

Temporary 
Easement/ 

Park 

Yes ($0) ($0) ($0) ($0)

TOTAL   ($47,696) ($17,892) ($2,431) ($12,049)
Notes: 
1Two one-family units on shared lot; housing units would be not displaced 
2Housing units would not be displaced 
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Table 6-7 
Estimated Reduction in Property Taxes in Rockland County 

(Long Span Option) 

Parcel ID 
Impact 

Type/Use 

Continued 
Use of 

Property? 

Tax 
Reduction  

Nyack 
School 
District 

Tax 
Reduction 

South 
Nyack 
Village 

Tax 
Reduction  

Orangetown 
Town 

Tax 
Reduction 

County 
and Other 

66.70-1-16 Full 
Acquisition/ 
Two-Family 

No ($11,245) ($3,844) ($520) ($2,563) 

66.77-1-16 Full 
Acquisition/ 
Two-Family 

No ($6,955) ($2,800) ($379) ($2,006) 

66.77-1-17 Partial 
Acquisition/ 
Two-Family 

(only driveway 
would be 
affected) 

Yes ($54) ($29) ($3) ($15) 

66.77-1-35 Full 
Acquisition/ 
Two-Family 

No ($7,942) ($3,138) ($424) ($2,186) 

66.77-1-36 Full 
Acquisition/ 
One-Family 

No ($7,267) ($2,484) ($336) ($1,594) 

66.77-1-37 Full 
Acquisition/ 
One-Family 

No ($7,123) ($2,858) ($387) ($1,793) 

66.77-1-38 Partial 
Acquisition/ 

Park 

No ($0) ($0) ($0) ($0) 

66.77-1-38 Temporary 
Easement 

Green Space 

Yes ($0) ($0) ($0) ($0) 

66.78-1-1 Full 
Acquisition/ 

Vacant 

No ($5) ($1) ($0) ($26) 

66.78-1-2 Full 
Acquisition/ 
One-Family 

No ($6,073) ($2,449) ($338) ($1,601) 

66.78-1-
3.1/1-2 

Partial 
Acquisition/ 
One-Family1 

Yes ($90) ($21) ($5) ($21) 

 Temporary 
Easement 

One-Family1 

Yes ($51) ($20) ($3) ($12) 

66.78-1-29 Partial 
Acquisition/ 

Multi-Family2 

Yes ($769) ($201) ($31) ($200) 

 Temporary 
Easement 

Multi-Family2 

Yes ($388) ($101) ($16) ($101) 

Elizabeth 
Place Park 

Temporary 
Easement 

Park 

Yes ($0) ($0) ($0) ($0) 

TOTAL   ($47,962) ($17,946) ($2,442) ($12,118) 
Notes: 
1Two one-family units on shared lot; housing units would not be displaced 
2Housing units would not be displaced 
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In Rockland County, property acquisition or temporary easements would affect 
approximately 1.73 acres in the Short Span Option (or 9.9 percent of the total acreage 
of the affected properties) and 1.77 acres in the Long Span Option (or 10.2 percent of 
the total acreage of the affected properties). 

Displacement 

As previously stated, of the 12 properties identified for acquisition or easement, there 
are six residential properties that would require displacement of the occupants. Public 
records indicate that three of these are two-family homes and three are one-family 
homes; as such, it can be assumed that there would be a total of nine households that 
would be displaced. There are no commercial businesses that would be displaced as a 
result of the Replacement Bridge Alternative. Measures to undertake displacement are 
discussed in Section 6-6, below. 

Properties affected by partial acquisitions are expected to be able to continue their 
existing uses after the appropriations. For the Bradford Mews multi-family development 
on Piermont Avenue just to the north of Interstate 87/287, the acquisition of 0.107 acres 
in the Long Span Option (and less in the Short Span) would push the property line 
northward from the existing right-of-way along a narrow band at the northwest corner of 
the parcel and a slightly wider wedge in the middle portion of the parcel. The resulting 
property change would reduce the amount of parking by up to approximately 12 to 16 
spaces, respectively, in the Short and Long Span Options. This initial estimate will be 
further refined as engineering plans and specifications are finalized (which may include 
the ability to regain parking spaces under elevated structures or other configuration 
changes). With a current parking lot count of 131 spaces, the loss reflects about a 10 
percent reduction in total spaces, and the remaining spaces would still provide a total 
parking capacity similar to what would most conservatively be required by zoning.1 
Ultimately, the value of the appropriation would be established by pre- and post-
acquisition market value analyses that consider the direct value of the property being 
acquired and any indirect market value diminution affected by sufficiency and layout of 
available on-site parking, Village of South Nyack parking requirements, and costs to 
feasibly mitigate the effects of lost parking within the site.  

The proposed partial acquisition of 0.007 acres of 308 South Broadway (tax lot 66.77-1-
17) would compromise the existing driveway. The roadway reconfiguration and resulting 
lot frontages of the affected parcel is anticipated to result in opportunities to create a 
new driveway. However, and as noted in the valuation methodology in Section 6.3-1-1, 
in the unlikely event that it is determined a new driveway is not feasible, the economic 
value of the property would be analyzed up to and including an offer of outright 
acquisition. Any loss in value would be established by appraising the property as it 
exists prior to the proposed acquisition and how it would function after the appropriation 

                                                 
1
 The Village of South Nyack zoning regulations for an RG-A district requires 1.0 parking spaces per dwelling unit of not 
more than 300 square feet; 1.5 spaces per dwelling units of 301-500 square feet; and 2.5 parking spaces per dwelling 
unit of more than 501 square feet. Conservatively assuming that all Bradford Mews apartments are more than 501 
square feet, with 40-50 units, it is estimated that current zoning would require a maximum of requires approximately 
125 spaces A 2.5 parking spaces per multi-family dwelling unit is generally considered to be high by industry 
standards. 
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and would consider whether a driveway can be re-established, the cost involved in 
restoration, and how the driveway issues and utility influence market value.  

Other minor anticipated partial fee and permanent easement acquisitions—at the rear 
of 74 Smith Avenue and within Salisbury Point Apartments’ river frontage and in 
Rockland County and over the NY Central Railroad, Quay Condominiums, and town-
owned river frontage in Westchester County—are not expected to affect the utilization 
of the parent properties from which they originate. Similarly, the temporary easements 
would not appreciably affect the utility of the public and private properties in which 
short-term use of small areas of land for construction or infrastructure placement would 
be necessary. Most notably, use of Elizabeth Place Park would be unaffected, and 
access would remain available from the Raymond G. Esposito Trail to the west.  

The small 0.05-acre Village-owned green space area on the east side of South 
Broadway (Lot 66.77-1-38) would have both a temporary easement of 0.035 acres (70 
percent of the lot) and a permanent acquisition of the remaining 0.015 acres (30 
percent of the lot) at its northwestern edge, necessary to allow for the rebuilding of the 
South Broadway overpass.  

Loss of Tax Revenues 

While subject to final appraisal and acquisition determination, Tables 6-8 and 6-9 show 
a preliminary estimate of the potential loss of property tax revenue that could result from 
the project in Rockland County for the Short and Long Span Options. Since the 
temporary easements (which would be in place for several years) represent a very 
small portion of the affected land area, they have been conservatively included in the 
calculation of permanent estimated tax revenue reductions. For partial acquisition or 
easement, the estimate of tax revenue reduction is calculated by applying the 
percentage of existing taxes that is attributable to the land value of the tax parcel and 
then estimating the percentage of that value, or the amount that would be reduced, by 
the loss of the acreage from acquisition or easement. 

Table 6-8
Estimated Property Tax Impacts in Rockland County (Short Span Option)

Tax Type Estimated Tax Loss % of Total Tax Levy1 

Nyack School $47,696  0.18% 

Village of S. Nyack $17,892 0.77% 

Orangetown Town $2,431 0.007% 

County/Other $12,049 0.02% 

Total $80,068 0.06% 

Notes: 1Total tax levies are presented in Table 6-2. 
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Table 6-9
Estimated Property Tax Impacts in Rockland County (Long Span Option)

Tax Type Estimated Tax Loss % of Total Tax Levy 

Nyack School $47,962  0.18% 

Village of S. Nyack $17,946 0.78% 

Orangetown Town $2,442 0.007% 

County/Other $12,118 0.02% 

Total $80,468 0.06% 

Notes: 1Total tax levies are presented in Table 6-2. 

 

The Long Span Option would result in a total tax loss of $80,468 or approximately 0.06 
percent of the combined total tax levies in Rockland County (and an estimated $80,068 
or approximately 0.06 percent of the combined total tax levies would be lost in the Short 
Span Option). The Village of South Nyack would have the highest proportion of tax levy 
reduction with a loss of about 0.77 percent. The relatively small aggregate loss of 
property taxes is not considered an adverse impact of the project; therefore, no 
mitigation has been identified. 

6-5-2-2 WESTCHESTER COUNTY 

Both the Long Span and Short Span Options would involve a permanent easement on 
one property in Westchester County, Town of Greenburgh, Village of Tarrytown (1.100-
65-3, et al.) where the highway would be elevated over this property. The property 
subject to easement is a small 0.05-acre vacant area in the southwest corner of the 
larger 11.3-acre property of The Quay Condominiums (or about 0.4 percent of its total 
land area). See Table 6-10. 

 Table 6-10
Estimated Reduction in Propety Taxes in Westchester 

County (Short and Long Span Options)

Parcel ID 
Impact 

Type/Use 

Continued 
Use of 

Property? 

Tax 
Reduction  
Tarrytown 

UFSD 

Tax 
Reduction 
Tarrytown 

Village 

Tax 
Reduction 

Greenburgh 
Town 

Tax 
Reduction 

County 

1.100-65-
3..et al 

Permanent 
Easement/ 

Condos 

Yes ($385) ($234) ($13) ($119)

 

Displacement 

The small, permanent easement would not result in any displacement; overall, there 
would be no change to continued use of the property. Therefore, no mitigation 
associated with displacement would be required. 
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Loss of Tax Revenues 

Although subject to final appraisal determinations, and as shown in Tables 6-10 and 6-
11, the 0.05-acre easement on the larger 11.3-acre parcel (or approximately 0.4 
percent of the total land area) could result in a small reduction in property tax revenues 
of between $13 and $385 dollars per year to any given taxing jurisdiction, if considered 
as a proportionate reduction in overall taxable land value. This is an extremely small 
percentage of the overall tax levies to these taxing jurisdictions and would have no 
appreciable impact on total tax revenues. The loss would not be considered an adverse 
impact requiring mitigation. 

Table 6-11
Estimated Property Tax Impacts in Westchester County (Short and Long 

Span Options)
Tax Type Estimated Tax Loss % of Total Tax Levy 

Tarrytown UFSD $385 0.00% 

Village of Tarrytown $221 0.00% 

Greenburgh Town $13 0.00% 

County/Other $119 0.00% 

Total $738 0.00% 

Notes: 1Total tax levies are presented in Table 6-4. 

 

6-6 MITIGATION 

6-6-1 DISPLACEMENT 

6-6-1-1 RESIDENTIAL DISPLACEMENT 

The loss of six residential properties and nine households in the Village of South Nyack, 
Town of Orangetown would be undertaken pursuant to the federal Uniform Act and the 
New York State EDPL. Efforts to avoid property acquisitions were included in the 
design of the Replacement Bridge Alternative to the maximum extent practicable. In 
accordance with these laws, owners and tenants of affected properties would be 
provided relocation assistance. In addition, owners of properties that would be acquired 
would be compensated at fair market value. 

In addition, the Uniform Act provides for certain protections, such as requiring the 
availability of replacement housing for displaced persons, minimum standards for such 
housing, and required notices and information to be provided to all property occupants. 
The law also requires the provision of advisory services to protect occupants to help 
them move successfully. 

The State must plan for providing the advisory services that displaced persons would 
need to satisfy the requirements of the Uniform Act. The availability of replacement 
housing in the area would be compared with the housing needs of displaced 
households, and measures would be proposed to resolve special relocation needs, if 
any. A relocation survey may be conducted to obtain information on special relocation 
needs and considerations, such as impacts on minorities, the elderly, large families, 
and persons with disabilities when applicable, or any special relocation advisory 
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services that may be necessary from the displacing agency and other cooperating 
agencies. Other special relocation needs may include transportation for displaced 
occupants to inspect housing to which they are referred; counseling related to the 
availability and eligibility requirements of government assisted housing programs; 
technical help to persons applying for such assistance; or an ambulance to transfer 
persons who are physically disabled.  

Mitigation options for displacements would need to document that the market inventory 
of housing or properties would be adequate to relocate displaced activities. Based on 
the implementation of a relocation assistance program for displaced residents, it is 
anticipated that displaced households would be able to remain in close proximity to their 
existing locations or, at a minimum, in the larger Town of Orangetown and Rockland 
County area (see Chapter 8, “Socioeconomic Conditions”). Moreover, as discussed in 
Chapter 8, the vacancy rate in the local Rockland County study area is approximately 7 
percent, which represents about 125 available housing units, compared with 9 
households that would be displaced with the project. In Rockland County, overall, a 
similar vacancy rate indicates that at any given time there are many thousands of 
vacant housing units in the County. Therefore, it is expected that replacement housing 
would be available for displaced residents.  

6-6-1-2 PARKING DISPLACEMENT 

The actual loss of parking spaces at the Bradford Mews apartment complex 
(preliminarily estimated at between 12 and 16 spaces) would be determined based on 
final design and construction specifications for the project. Once construction is 
complete, the project (primarily the shared-use path) would be elevated over the 
Bradford Mews parking area, thereby potentially allowing for the reinstatement of 
parking spaces. The value of this appropriation will be estimated as described above to 
determine the direct value of the area appropriated and any indirect market value 
diminution affected by sufficiency and layout of available on-site parking, Village of 
South Nyack parking requirements, and costs to feasibly mitigate the effects of lost 
parking within the site. 

6-6-2 REDUCTION IN PROPERTY TAX REVENUES 

The analysis of potential reduction in property tax revenues associated with the full and 
partial acquisitions (including all temporary easements) indicates that the amount would 
be less than 1 percent of current total tax levies for all the affected jurisdictions. 
Therefore, there would not be any adverse impact and no mitigation is required. The 
ultimate determination of changes in property tax revenues based on the full or partial 
acquisition of, and temporary and permanent easements on, real property would be 
based on the NYSDOT appraisal process described above. 
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Chapter 7:  Parklands and Recreational Resources 

7-1 INTRODUCTION 

This chapter evaluates the potential impacts of project alternatives on the recreation, 
parklands, and open space resources in the study area. Where adverse impacts are 
identified, the chapter recommends mitigation measures and strategies. 

7-2 REGULATORY CONTEXT 

Parklands are protected under Section 4(f) of the Department of Transportation Act of 
1966 (49 U.S.C. § 303, as amended) and the Federal Highway Administration (FHWA) 
regulations for implementing the National Environmental Policy Act (NEPA; 23 CFR § 
774). A Section 4(f) evaluation is provided in Chapter 23, “Section 4(f) Evaluation”. 

There are similar requirements for land acquired or developed under Section 6(f) of the 
U.S. Land and Water Conservation Fund Act of 1965 (16 U.S.C. § 460 L-8f) and 
Section 110 of the Urban Parks and Recovery Act of 1978 (16 U.S.C. § 2501–2514). 
However, there are no Section 6(f) properties within the project’s study area. 

7-3 METHODOLOGY 

Recreational resources that could potentially be affected by the Tappan Zee Hudson 
River Crossing Project include parks, recreation areas, state and local trails, and 
National Natural Landmarks. There are no wildlife or waterfowl refuge areas within the 
study area. Any parkland or other protected recreational resources identified within or 
bordering the study area are presented in this chapter. Parks located along the Hudson 
River within close viewing proximity of the Tappan Zee Bridge are also included due to 
the potential for visual impacts in the study area. 

The information for parklands was compiled through internet research, conversations 
with the parks and recreation departments of the relevant jurisdictions, site surveys, and 
use of maps and/or geographic information systems (GIS) databases provided by 
Rockland and Westchester Counties.  

7-4 AFFECTED ENVIRONMENT 

Table 7-1 lists the parklands and trails identified in the study area, together with 
information on each resource’s location, type, size, and description. They are also 
shown on Figure 7-1, with a corresponding map code provided in the table. The study 
area contains 13 parks, trails, recreational resources, or National Natural Landmarks in 
Rockland County and 7 in Westchester County.  
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Table 7-1
Study Area Parklands and Trails

Jurisdiction Location Park or Trail Name 
Type of 

Resource Size (acres)1 Description/Notes 
Map 
Code 

Rockland County 

State Orangetown Blauvelt State Park Passive 590.00 Hiking trails, picnicking areas 1 
Interstate Countywide Long Path Trail Passive 326.00 miles 

long 
Runs from Fort Lee, NJ to Thatcher State Park 

near Albany 
2 

County Orangetown Clausland Mountain Park Passive 513.00 Wooded mountain natural area with scenic 
overlooks, hiking trails 

3 

Village Orangetown -
South Nyack 

Franklin Street Park Active 2.20 Running/walking trail 4 

Village Orangetown - 
South Nyack 

Raymond G. Esposito 
Memorial Trail 

Passive 0.90 miles 
long 

Runs along west bank of Hudson River 5 

Village Orangetown -
Grandview 

Hader Park Passive 2.00 Follows old railroad right-of-way, part of Hudson 
River Greenway Trail 

6 

Town Orangetown Joseph B. Clarke Rail Trail Passive 4.00 miles 
long 

Part of Hudson River Greenway Trail System 7 

State Countywide Hudson River Greenway 
Water Trail 

Active 256 miles 
long 

Runs the length of the Hudson River, from Hadley 
in the Adirondack Park and Whitehall on the 

Champlain Canal to Battery Park City in 
Manhattan, with kayak and canoe launch points 
every 10 miles, and campsites every 15 miles. 

8 

Village Orangetown - 
South Nyack 

Elizabeth Place Park  Active 0.81 Play area, picnic tables, field, basketball hoop 9 

Village Orangetown - 
South Nyack 

Green Space Passive 0.05 Benches 10 

State Statewide New York State Bike 
Route 9 

Active 339 miles 
long 

Long distance on-road bicycle route 11 

Village Orangetown -
South Nyack 

Gesner Avenue Park Passive 0.05 Mini-riverfront park 12 

State/Private Countywide Palisades of the Hudson 
National Natural Landmark 

-- 1,900 acres National Natural Landmark rock formations along 
the western shore of the Hudson River from Fort 

Lee, NJ to Haverstraw, NY. 

-- 

Westchester County 

Village Greenburgh - 
Tarrytown 

Pierson Park Active 18.00 Picnic area, pavilion, tennis courts, platform tennis 
courts, basketball, playground, bocce court, 

gazebo 

13 

Town Greenburgh - 
Tarrytown 

Losee Park Active 7.40 Village park on Hudson River with lighted ball 
fields, picnic area, playground. 

14 

County Countywide RiverWalk Trail Passive 51.50 miles 
long 

Mixed-use recreation trail for biking, jogging, 
walking 

15 

Town Tarrytown Gracemere Park Passive 4.10 Neighborhood park 16 

State Countywide Old Croton Aqueduct 
Trailway State Park 

Passive 209.78 miles
long 

Unpaved trail running along Hudson River 17 

Village Greenburgh - 
Tarrytown 

Loh Park Passive 1.40 Picnic area, open space 18 

Town Greenburgh - 
Tarrytown 

Lagana Field Active 1.00 Small park with ball field, playground, tennis 
courts 

19 

Notes: 1 This column indicates the full acreage or length of the parkland or trail resource. Figure 7-1 shows the portion of the 
resource that falls within the study area. 

Sources: Rockland County GIS Portal, https://geopower.jws.com/rockland/MapsPage.jsp?folder_currentfolder=14721, accessed 
November 3, 2011. 

 Hudson River Valley Greenway, http://www.hudsongreenway.ny.gov/home.aspx, accessed November 3, 2011. 

 

Parks are divided into two categories: active and passive. Active parks often include 
trails, playgrounds, ball fields, pools, tennis courts, etc. Passive parks emphasize open 
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space and involve low levels of development, including picnic areas and trails. Of the 
total study area parks, recreational resources, or trails within Rockland County, four are 
active and eight are passive. In Westchester County, three parks or trails are active, 
and four are passive. 

In addition to the designated parks and trails, the Hudson River is used as a 
recreational resource for boating. There are several private marinas and municipal boat 
ramps in close proximity to the study area. Recreational boaters use these marinas and 
launches to access the Hudson River and can be expected to navigate through the 
study area to reach a destination point. 

None of the parkland or recreational resources within the study area was funded 
through Section 6(f) of the Land and Water Conservation Act (LWCA). 

The following describes the parklands and recreational resources in close proximity to 
the Interstate 87/287 right-of-way. 

7-4-1-1 ELIZABETH PLACE PARK AND ADJACENT GREEN SPACE AREA 

Elizabeth Place Park is a public park in the Village of South Nyack. The park is situated 
on an approximately 0.81-acre triangular parcel. It is located on the southwest side of 
Interstate 87/287, north of Elizabeth Place, and east of the Raymond G. Esposito 
Memorial Trail and Route 9W. The park features active recreation opportunities, 
including a basketball court, play area, open space, picnic areas, and a dog park.  

Southeast of Elizabeth Place Park is a small, triangular, green space area located on 
the opposite side of South Broadway. It comprises approximately 0.05 acres and is 
bounded by Interstate 87/287 to the east, South Broadway to the west, and a residential 
property to the south. This small green space area contains three benches and serves 
as passive open space.  

7-4-1-2 PALISADES OF THE HUDSON NATIONAL NATURAL LANDMARK 

The Palisades of the Hudson (the Palisades) comprise approximately 1,900 acres of 
land in Bergen County, New Jersey and Rockland County, New York. The Palisades 
extend through the study area in a north-south direction. The eastern boundary of the 
Palisades generally follows the west shore of the Hudson River from just south of the 
George Washington Bridge in Fort Lee, New Jersey, north approximately 22 miles to 
Haverstraw, New York. The western boundary of the Palisades parallels the Hudson 
River. The Palisades ranges from approximately 0.6 to 1.5 miles in width.1  

According to the National Park Service, the Palisades is the best example of a thick 
diabase sill formation known in the United States. The rock formations of the Palisades 
comprise columnar jointing, with olivine zone and thermal metamorphic effects, and 
glaciated crest.2 

                                                 
1
US Fish and Wildlife Service, http://library.fws.gov/pubs5/web_link/text/pal_form.htm, access November 11, 2011. 

2
National Park Service, http://www.nature.nps.gov/nnl/site.cfm?Site=PAHU-NJ, accessed November 11, 2011. 
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7-4-1-3 HUDSON RIVER GREENWAY WATER TRAIL 

The Hudson River Greenway Water Trail is a 256-mile stretch of the Hudson River and 
its tributaries. There are two starting points in the north: the Town of Hadley in the 
Adirondack Park, and the Town of Whitehall on the Champlain Canal. The Water Trail 
ends at Battery Park City in Manhattan. The Water Trail features kayak and canoe 
launch points every 10 miles, and campsites every 15 miles. There are six launch 
points within or in close proximity to the study area, the Nyack Beach State Park (Upper 
Nyack), Memorial Park (Nyack), Gesner Avenue Park (South Nyack), Parelli Park 
(Orangetown), Horan’s Landing (Sleepy Hollow), and Scenic Hudson Park (Irvington). 
Canoeists and kayakers using the Hudson River Greenway Water Trail traverse 
beneath the existing Tappan Zee Bridge to access these landing sites. 

7-4-1-4 HUDSON RIVER RECREATIONAL BOATING 

The Hudson River is also used by sail boaters, power boaters, and other personal water 
craft users for recreational purposes. 

7-4-1-5 RIVERWALK 

RiverWalk is a shared-use path that represents a substantial segment of the Hudson 
River Valley Greenway system in Westchester County. Once complete, RiverWalk will 
span 51.5 miles and fourteen municipalities in Westchester County. It is currently being 
developed through a series of discrete projects that are being constructed by the 
county, local municipalities, and private developers, among others. As currently 
proposed, RiverWalk will traverse beneath the Tappan Zee Bridge. However, this 
section has not yet been constructed.  

7-5 ENVIRONMENTAL EFFECTS 

7-5-1 NO BUILD ALTERNATIVE 

At this time, there are no known or planned improvements to parks or trails within the 
study area in Rockland County.  

In Westchester County, it is anticipated that sections of the partially completed 
RiverWalk, which traverses and extends beyond the study area, would continue to be 
constructed. RiverWalk is a planned, 51.5-mile pathway along the Hudson River that 
would link village centers, historic sites, parks, and river access points via a connection 
of trails, esplanades, and boardwalks. Portions of this trail have been constructed to the 
north and south of the Tappan Zee Bridge. In addition, the New York Metropolitan 
Transportation Council’s (NYMTC’s) 2008-2012 Transportation Improvement Program 
includes a project to establish one mile of trail to link Lyndhurst and Sunnyside historic 
sites in the Town of Greenburgh. 

The No Build Alternative would not change horizontal or vertical clearances of the 
navigable channel through the Hudson River. Therefore, it would have no effect on 
recreational boating in the study area. 

The No Build Alternative would not adversely impact any existing or planned parklands 
or recreational areas within the study area. However, the No Build Alternative would not 
provide for a shared-use path across the Hudson River, and pedestrians and bicycles 
would continue to be prohibited on the Tappan Zee Bridge. Thus, the No Build 
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Alternative would not enhance or improve recreational opportunities in Rockland or 
Westchester Counties. 

7-5-2 REPLACEMENT BRIDGE ALTERNATIVE 

The Replacement Bridge Alternative would include a shared-use (bicycle and 
pedestrian) path across its north structure between the Esposito Trail in Rockland 
County and Route 9 in Westchester County. This shared-use path, and the preservation 
of the future ability to connect RiverWalk beneath the new bridge, is consistent with the 
Village of Tarrytown’s 2007 Comprehensive Plan. The shared-use path is also 
consistent with the stated public policy goals of Rockland and Westchester Counties, as 
it would increase public access to a network of bike and pedestrian pathways and the 
Hudson River. Therefore, the Replacement Bridge Alternative’s shared-use path would 
be a benefit to parklands and recreational resources. 

The Replacement Bridge Alternative would directly impact two open spaces in 
Rockland County—Elizabeth Place Park and an adjacent green space. Both are located 
in the Village of South Nyack near the proposed bridge landing (see Figures 7-2 and 7-
3). Construction of the new South Broadway Bridge over Interstate 87/287 would 
require a temporary, 3-year easement for 0.03 acres (3.7 percent) of Elizabeth Place 
Park. The portion of the park that would be affected by this temporary easement is a 
vegetated sloped area along the park’s western edge adjacent to the South Broadway 
and Interstate 87/287 rights-of-way. The existing steep slope limits use of this area by 
park patrons. Upon completion of construction, the 0.03 acres would be returned to 
parkland. In addition, this area would be regraded and flattened such that it would better 
serve for recreational use. Therefore, the temporary occupancy of the park would not 
be an adverse impact. An evaluation of potential impacts to Elizabeth Place Park 
pursuant to Section 4(f) of the U.S. Department of Transportation Act is provided in 
Chapter 23, “Draft Section 4(f) Evaluation.” 

The Replacement Bridge Alternative would result in a 0.04-acre temporary easement 
(during construction) and a 0.01-acre partial acquisition (permanent) of the 0.05-acre 
green space located southeast of Elizabeth Place Park. This green space does not 
include any active recreation facilities (e.g., trails or play equipment). The temporary 
easement and partial acquisition would preclude public use of this green space during 
construction, but 0.04 acres of this property would be returned to green space following 
construction. The 0.01 acres would be permanently incorporated into the right-of-way of 
the new South Broadway Bridge. Since the partial acquisition of this small area (0.01 
acres) of green space would avoid adverse traffic and economic impacts, and the 
partial loss of this green space would be fully compensated by the construction of an 
approximately 4-acre shared-use path over the replacement bridge, its permanent 
incorporation into the project is not considered an adverse impact. In addition, since this 
green space is not mapped as parkland and is not considered a resource of national, 
state, or local significance, Section 4(f) does not apply to this property. 

The Replacement Bridge Alternative would require that the existing Interstate 87/287 
right-of-way be expanded to the north (see Figure 7-4) by a permanent aerial easement 
of 0.01 acres above the proposed RiverWalk. This proposed easement would still allow 
RiverWalk to pass beneath the replacement bridge. Therefore, the Replacement Bridge 
Alternative would not adversely impact RiverWalk. 
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The Replacement Bridge Alternative would maintain the navigable channel of the 
Hudson River at the Tappan Zee crossing and would not adversely impact the Hudson 
River Greenway Water Trail and recreational boating. 

7-6 MITIGATION 

The Replacement Bridge Alternative would not result in adverse impacts to parklands 
and recreational resources. Therefore, mitigation is not required. 
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Chapter 8:  Socioeconomic Conditions 

8-1 INTRODUCTION 

This chapter evaluates any potential effects the Tappan Zee Hudson River Crossing 
Project may have on socioeconomic conditions and characteristics and identifies 
potential adverse impacts. The chapter provides a profile of the current population and 
employment, as well as future trends both for the immediately affected study area and 
within the regional context of Rockland and Westchester Counties. This analysis 
concludes that the Replacement Bridge Alternative would not adversely affect the 
population characteristics of the study areas and would not have adverse impacts on 
any specific populations, or study area businesses. 

Another critical element of the project is the fact that the local and regional population 
and workforce rely heavily on the New York State Thruway and the Tappan Zee Bridge 
as a vital element of regional mobility. For example, according to the New York State 
Department of Transportation (NYSDOT), of the 503,456 two-way average annual daily 
bridge crossings for all vehicles in the Lower Hudson Valley, 26 percent cross the 
Tappan Zee Bridge , 57 percent of total vehicles cross the George Washington Bridge, 
13 percent cross the Newburgh-Beacon Bridge, and 4 percent cross the Bear Mountain 
Bridge.1 Given the age of the bridge and the vulnerabilities in extreme events, it is 
susceptible to closure. If the bridge were closed, traffic would be diverted, and the 
George Washington Bridge and the Newburgh-Beacon Bridge would become more 
heavily congested, thereby impacting mobility and economic vitality throughout the 
entire region. 

REGULATORY CONTEXT 

Regulatory requirements for the implementation of the National Environmental Policy 
Act (NEPA) and the State Environmental Quality Review Act (SEQRA) call for the 
assessment of potential socioeconomic impacts as part of an environmental review. 
This chapter uses the guidance set forth in the Federal Highway Administration’s 
(FHWA’s) Technical Advisory T6640.8A Guidance for Preparing and Processing 
Environmental and Section 4(f) Documents, as well as resources such as the FHWA 
Environmental Toolkit and the Council on Environmental Quality’s (CEQ’s) regulations 
for implementing NEPA (40 CFR §§ 1500-1508). For additional NEPA coordination 
along with applicable SEQRA guidelines, the New York State Department of 
Transportation’s (NYSDOT’s) Project Development Manual was also used in preparing 
the chapter. 

                                                 
1
 Historical Trends in Auto and Truck Bridge Crossing Volumes, NYSDOT, July 2010. 
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8-2 METHODOLOGY 

8-2-1 STUDY AREA DELINEATION 

The socioeconomic study area mirrors the land use study area and approximates the 
½-mile perimeter surrounding the project limits. Because the study area is divided by 
the Hudson River, this chapter refers to western and eastern portions as the Rockland 
County study area and the Westchester County study area, respectively. The 
socioeconomic study area generally includes the census block groups that overlap with 
the ½-mile perimeter around the project limits. Some census block group boundaries 
have changed between the 2010 Census and the 2000 Census. In order to have a 
consistent study area between the 2010 and 2000 Census, additional block groups 
beyond the ½-mile perimeter were included in the study area. 

Based on 2010 Census geographies, the Rockland County Socioeconomic Study Area 
includes the following census block groups: Census Tract 130.03 Block Group 2, and 
Census Tract 132 Block Groups 1, 2, and 3. The Westchester County Socioeconomic 
Study Area has been defined to include Census Tract 114 (with Block Groups 1, 2, 3, 4, 
and 5) and Census Tract 115 (with Block Groups 2 and 3). Figure 8-1 identifies the 
tracts and block groups used to delineate the Socioeconomic Study Area.  

Based on the 2000 Census geographies, the Westchester County study area includes 
Census Tract 114 Block Groups 1, 2, 3, 4, and 5 and Census Tract 115 Block Groups 3 
and 4 (see Figure 8-2). In general, the areas covered by these block groups are 
consistent between the 2000 and 2010 Census. However, the eastern boundary of the 
study area as defined by 2010 Census geographies does not include a small portion 
around Route 119 that is included in the study area as defined by the 2000 Census. 

The block groups in the Rockland County study area cover the same land area in the 
2000 and 2010 Census. The 2005–2009 American Community Survey (ACS) 
boundaries are consistent with the Census 2000 boundaries. 

8-2-2 DATA SOURCES 

Information used in the socioeconomic conditions analysis includes data from the U.S. 
Census Bureau’s 2010 Census, 2000 Census, and 2005-2009 ACS. Data for 2010 on 
the number of employees are from ESRI, Inc. (a commercial data provider). Labor force 
data and unemployment data are from the U.S. Department of Labor’s Bureau of Labor 
Statistics Local Area Unemployment Statistics. 

As set forth in NEPA and SEQRA guidance, the data obtained is used to present a 
socioeconomic profile of the locally affected environment as well as an understanding of 
the regional context of the study area. This includes population and demographic 
characteristics as well as workforce characteristics. Potential impacts to be examined 
include changes in neighborhood or community cohesion for social groups, changes in 
travel patterns and accessibility, and direct and indirect socioeconomic impacts 
resulting from displacement and highway safety. As identified in the NYSDOT Project 
Development Manual, the socioeconomic assessment should also identify potential 
impacts on specific socioeconomic groups including the elderly and disabled 
populations. This is in addition to the Environmental Justice analyses of low income and 
minority populations that are presented in Chapter 19, “Environmental Justice.” 
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8-3 AFFECTED ENVIRONMENT 

This section describes the population and housing characteristics of the study area as it 
relates to potential indirect residential displacement. It outlines trends in data since 
1999 and compares the study area characteristics with characteristics of the respective 
towns and villages as well as Rockland and Westchester Counties as a whole. 

8-3-1 SOCIAL CONDITIONS 

8-3-1-1 POPULATION 

Table 8-1 presents the population for the study areas, villages, towns, and counties. . In 
2010, the population in the Rockland County study area was 4,422, an increase of 2.2 
percent from the population in 2000. This population growth rate in the Rockland 
County study area was higher than the two Villages, but lower than the Town of 
Orangetown and Rockland County. The 2010 population in the Westchester County 
study area was 8,708, an increase of 3.8 percent from the population in 2000. The 
population growth rate for the Westchester County study area was higher than all 
comparison jurisdictions in Westchester County. 

Table 8-1
2000 and 2010 Population 

Geography 

Total Population Percent Change

2000 2010 2000-2010 

Rockland County Study Area 4,328 4,422 2.2% 

Village of South Nyack  3,473 3,510 1.1% 

Village of Grand View-on-Hudson  284 285 0.4% 

Town of Orangetown 47,711 49,212 3.1% 

Rockland County 286,753 311,687 8.7% 

Westchester County Study Area 8,387 8,708 3.8% 

Village of Tarrytown  11,090 11,277 1.7% 

Town of Greenburgh 86,764 88,400 1.9% 

Westchester County 923,459 949,113 2.8% 

Sources: U.S. Department of Commerce, Bureau of Census, Census 2000 and Census 2010 

 

8-3-1-2 POPULATION PROJECTIONS 

Table 8-2 shows the New York Metropolitan Transportation Council (NYMTC) 
population projections for Rockland and Westchester Counties. Population estimates 
for 2017 are based on annual average population growth rates between 2010 and 2020 
(1,260 people per year for Rockland County and 4,130 people per year for Westchester 
County). In 2017, the population is estimated to be 320,520 in Rockland County and 
978,010 in Westchester County. 

Population estimates for 2047 are based on annual average growth rates between 2010 
and 2040 (1,730 people per year in Rockland County and 6,153 people per year in 
Westchester County). In 2047, the population is estimated to be 375,710 in Rockland 
County and 1,176,773 in Westchester County. 
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Table 8-2
NYMTC Population Projections (in 000s)

 2010 20171 2020 2030 2040 20471 

2010-2017 
Percent 
Change 

2010-2047 
Percent 
Change 

Rockland County 311.7 320.5 324.3 339.3 363.6 375.7 2.8% 20.5% 

Westchester County 949.1 978.0 990.4 1,055.1 1,133.7 1,176.8 3.0% 24.0% 

Note:        1 2017 and 2047 population projections were based on extrapolation of NYMTC data. 

Source: New York Metropolitan Transportation Council, July 2011 

 

8-3-1-3 AGE DISTRIBUTION 

Table 8-3 shows the age distribution for the study areas, villages, towns, and counties. 
In 2010, the majority of the population in the Rockland County study area and the 
Westchester County study area was between ages 18 and 64, generally considered 
working age. The share of the population above 65 years of age represented about 
13.1 percent of the Rockland County study area population and about 14.3 percent of 
the Westchester County study area population. Between 2000 and 2010, the 
concentration above 65 years in age increased in both study areas. 

Table 8-3
2000 and 2010 Age Distribution

Geography 

School Age  
(Under 18) 

Working Age  
(Ages 18-64) Over 65 

2000 2010 2000 2010 2000 2010 

Rockland County Study Area 17.8% 16.0% 69.6% 70.9% 12.6% 13.1% 

Village of South Nyack  18.3% 15.0% 70.9% 74.3% 10.8% 10.7% 

Village of Grand View-on-Hudson  15.8% 17.9% 63.0% 55.8% 21.1% 26.3% 

Town of Orangetown 22.5% 21.6% 61.9% 61.2% 15.6% 17.2% 

Rockland County 28.0% 28.1% 60.2% 58.5% 11.8% 13.4% 

Westchester County Study Area 20.9% 22.1% 65.1% 63.6% 14.0% 14.3% 

Village of Tarrytown  19.7% 21.2% 66.0% 64.3% 14.4% 14.6% 

Town of Greenburgh 23.7% 23.0% 61.7% 60.7% 14.6% 16.3% 

Westchester County 25.0% 24.0% 61.0% 61.3% 14.0% 14.7% 

Sources: U.S. Department of Commerce, Bureau of Census, Census 2000 and Census 2010 

 

8-3-1-4 DISABLED POPULATION 

Table 8-4 shows the disability status of residents in the study areas, villages, towns, 
and counties. Of the non-institutionalized civilian population above 5 years of age, 
approximately 8.4 percent of the Rockland County study area population and 7.2 
percent of the Westchester County study area population had a disability. In 
comparison, an equal or higher percentage of the populations in the comparative 
jurisdictions had a disability. 
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Table 8-4
2000 Disabled Population

Geography 
Civilian Non-institutionalized 
population 5 years and over 

Disabled 
Population Percent 

Rockland County Study Area 4,035 338 8.4% 

Village of South Nyack  3,289 277 8.4% 

Village of Grand View-on-Hudson  260 23 8.8% 

Town of Orangetown 44,125 4,546 10.3% 

Rockland County 261,757 27,492 10.5% 

Westchester County Study Area 7,593 547 7.2% 

Village of Tarrytown  10,239 771 7.5% 

Town of Greenburgh 80,770 7,852 9.7% 

Westchester County 846,105 93,158 11.0% 

Notes:     No comparable table is available in the 2005-2009 American Community Survey or 2010 Census. 

Sources:  U.S. Department of Commerce, Bureau of Census, Census 2000 

 

8-3-1-5 HOUSEHOLDS 

Table 8-5 shows the number of households and the average household size in the 
study areas, villages, towns, and counties. In 2000 and 2010, there were 1,569 
households in the Rockland County study area. While the Rockland County study 
area’s number of households remained flat during this time period, the number of 
households increased in the Town of Orangetown and in Rockland County. In 2010, the 
Westchester County study area had 3,361 households, a 2.2 percent decrease since 
2000. In contrast, the number of households increased in the Town of Greenburgh by 
1.4 percent and in Westchester County by 3.0 percent during this time period. 

Table 8-5
2000 and 2010 Household Characteristics

Geography 

Households 
Percent 
Change 

Average Household 
Size 

2000 2010 2000-2010 2000 2010 

Rockland County Study Area 1,569 1,569 0.0% 2.41 2.39 

Village of South Nyack  1,201 1,197 -0.3% 2.43 2.37 

Village of Grand View-on-Hudson  132 128 -3.0% 2.15 2.23 

Town of Orangetown 17,330 17,826 2.9% 2.62 2.59 

Rockland County 92,675 99,242 7.1% 3.01 3.07 

Westchester County Study Area 3,437 3,361 -2.2% 2.33 2.37 

Village of Tarrytown  4,533 4,410 -2.7% 2.33 2.36 

Town of Greenburgh 33,043 33,495 1.4% 2.57 2.55 

Westchester County 337,142 347,232 3.0% 2.67 2.65 

Sources: U.S. Department of Commerce, Bureau of Census, Census 2000 and Census 2010 

 



Tappan Zee Hudson River Crossing Project 
Environmental Impact Statement  

 8-6  

8-3-1-6 MEDIAN HOUSEHOLD INCOME & POVERTY STATUS 

Table 8-6 presents median household income and poverty status for the study areas, 
villages, towns, and counties. The 2004-2009 median household income for the 
Rockland County study area was an estimated $144,427 (in 2011 dollars), which was 
higher than all comparative jurisdictions in Rockland County except for the Village of 
Grand View-on-Hudson. As reported in the 2005-2009 ACS, approximately 5.0 percent 
of the population in the Rockland County study area was living below the poverty level. 
This was a decrease from 7.1 percent living below the poverty level in 2000. In contrast, 
the percentage of people living below the poverty level in the Town of Orangetown and 
in Rockland County increased during this time period. 

Table 8-6
Median Household Income and Poverty Status

Geography 

Median Household Income Poverty Status 

1999 2004-20092 % Change 2000 2005-2009

Rockland County Study Area1 $101,033 $144,427 43.0% 7.1% 5.0% 

Village of South Nyack  $74,876 $102,728 37.2% 8.9% 4.8% 

Village of Grand View-on-
Hudson  $184,714 $151,342 -18.1% 1.4% 4.2% 

Town of Orangetown $99,567 $94,636 -5.0% 4.8% 5.8% 

Rockland County $96,027 $86,970 -9.4% 9.5% 11.1% 

Westchester County Study Area1 $106,328 $104,885 -1.4% 4.1% 2.8% 

Village of Tarrytown  $97,144 $87,499 -9.9% 4.7% 4.8% 

Town of Greenburgh $113,556 $109,422 -3.6% 3.9% 3.9% 

Westchester County $89,826 $84,032 -6.5% 8.8% 7.9% 

Notes: 1 Median household income for the study area was estimated based on a weighted average of median 
household incomes for the Census Tracts in the study area. 

                              2 The ACS collects data throughout the period on an on-going, monthly basis and asks for a respondent’s 
income over the “past 12 months.” The 2005-2009 ACS data reflects incomes over 2004 and 2009. Census 
2000 reflects income data over the prior calendar year (1999). The median household income is presented in 
2011 dollars using an average of the U.S. Department of Labor’s August 2011 Consumer Price Index for the 
“New York-Northern New Jersey-Long Island Area.” 

Sources: U.S. Department of Commerce, Bureau of Census, Census 2000 

 2005-2009 American Community Survey 

 

The 2004-2009 median household income in the Westchester County study area was 
$104,885, which was higher than the median household incomes in all comparison 
jurisdictions in Westchester County. As reported in the 2005-2009 ACS, approximately 
2.8 percent of the population in the Westchester County study area was living below the 
poverty level. This was a decrease from the 4.1 percent poverty rate in 2000. Similarly, 
the percentage of the population living below the poverty level also decreased in 
Westchester County during this time period. 

8-3-1-7 HOUSING UNIT CHARACTERISTICS 

Table 8-7 presents housing unit characteristics for the study area, villages, towns, and 
counties. In 2010, there were approximately 1,694 housing units in the Rockland 
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 Table 8-7
Housing Unit Characteristics

Geography 

Housing Units 
2010 Occupancy 

Status 
2010 Tenure, All 
Occupied Units 

2000 2010 
% 

Change
% 

Occupied
% 

Vacant 
% Owner 
Occupied

% Renter 
Occupied

Rockland County Study Area 1,639 1,694 3.4% 92.6% 7.4% 62.8% 37.2% 
Village of South Nyack  1,258 1,292 2.7% 92.6% 7.4% 54.9% 45.1% 
Village of Grand View-on-

Hudson  138 139 0.7% 92.1% 7.9% 82.0% 18.0% 
Town of Orangetown 17,827 18,611 4.4% 95.8% 4.2% 72.1% 27.9% 
Rockland County 94,973 104,057 9.6% 95.4% 4.6% 69.3% 30.7% 

Westchester County Study Area 3,559 3,582 0.6% 93.8% 6.2% 64.4% 35.6% 
Village of Tarrytown  4,688 4,768 1.7% 92.5% 7.5% 56.6% 43.4% 
Town of Greenburgh 34,084 35,452 4.0% 94.5% 5.5% 72.7% 27.3% 
Westchester County 349,445 370,821 6.1% 93.6% 6.4% 61.6% 38.4% 

Sources: U.S. Department of Commerce, Bureau of Census, 2000 and 2010 Census 

 

County study area, of which 92.6 percent were occupied and 7.4 percent were vacant. 
The occupancy rate in the Rockland County study area was comparable to the villages, 
but lower than the town and the county. 

The Westchester County study area had 3,582 housing units in 2010, of which 93.8 
percent were occupied and 6.2 percent were vacant. The occupancy rate in the 
Westchester County study area was lower than the town, but higher than the village 
and the county. 

8-3-1-8 HOUSING VALUE CHARACTERISTICS 

Table 8-8 shows housing value characteristics within the study areas, villages, towns, 
and counties. The 2005-2009 median home value in the Rockland County study area 
was $765,521 and the median contract rent was $1,549 per month. These were higher 
than median home values and median contract rents of all comparative jurisdictions in 
Rockland County except for the Village of Grand View-on-Hudson. The 2005-2009 
median home value in the Westchester County study area was $592,478, and the 
median contract rent was $1,347 per month. In comparison, the study area’s median 
home value and median contract rent were higher than Westchester County, but lower 
than the Town of Greenburgh. 

8-3-2 ECONOMIC CONDITIONS 

8-3-2-1 LABOR FORCE 

Table 8-9 presents labor force data, which includes the total number of people 
employed or seeking employment for the Town of Orangetown (located in Rockland 
County), Rockland County as a whole, Town of Greenburgh (located in Westchester 
County), and Westchester County as a whole. In 2010, the labor force included 26,426 
people in the Town of Orangetown, which was 2.0 higher than the labor force in 2000. 
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Table 8-8
Housing Value Characteristics (2000, 2005-2009)

Geography 

Median Home Value Median Contract Rent 

2000 2005-2009 
% 

Change 2000 
2005-
2009 

% 
Change1

Rockland County Study Area $488,791 $765,521 56.6% $1,283 $1,549 NA 

Village of South Nyack  $357,343 $591,080 65.4% $1,262 $1,527 NA 

Village of Grand View-on-Hudson 2 $941,999 $1,055,877+ 12.1% $1,644 $1,782 NA 

Town of Orangetown $359,672 $561,304 56.1% $1,172 $1,196 NA 

Rockland County $321,033 $508,193 58.3% $1,111 $1,149 NA 

Westchester County Study Area $417,002 $592,478 42.1% $1,434 $1,347 NA 

Village of Tarrytown $385,980 $583,900 51.3% $1,240 $1,282 NA 

Town of Greenburgh $403,792 $623,812 54.5% $1,288 $1,369 NA 

Westchester County $391,598 $591,080 50.9% $1,071 $1,121 NA 

Notes:  
1 Median contract rent is not comparable between  Census 2000 and the 2005-2009 ACS study since the universe in the 
ACS is "renter occupied," whereas the universe in Census 2000 was "specified renter-occupied housing units." 
2 The median value for Village of Grand View-on-Hudson over the 2005-2009 time period was "$1,000,000+." For purposes 
of analysis, this was conservatively compared the 2000 median value to the minimum value "1,055,877." 
3 All dollars presented are in 2011 dollars using an average of the U.S. Department of Labor’s August 2011 Consumer 
Price Index for the “New York-Northern New Jersey-Long Island Area.” 

Sources: U.S. Department of Commerce, Bureau of Census, 2000 Census and 2005-2009 American Community 
Survey 

 

 Table 8-9
Average Annual Labor Force

Geography 2000 2010 % Change 

Town of Orangetown 25,916 26,426 2.0% 

Rockland County 144,920 151,930 4.8% 

Town of Greenburgh 47,991 49,512 3.2% 

Westchester County 463,956 481,042 3.7% 

Notes: Data is only available for cities and towns with populations above 25,000. 

Sources: U.S. Department of Labor, Bureau of Labor Statistics, Local Area Unemployment Statistics 

 

In comparison, the labor force in the county grew by 4.8 percent during this time period. 
In 2010, the Town of Greenburgh’s labor force included 49,512 people, which was 3.2 
percent higher than the labor force in 2000. This growth rate was comparable to the 
County’s 3.7 percent growth rate. 
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8-3-2-2 EMPLOYMENT 

Table 8-10 and Table 8-11 show employment by sector in the study areas, villages, 
towns, and counties. In 2010, there were an estimated 600 employees at 101 
businesses in the Rockland County study area. Approximately 62.7 percent of 
employment in the Rockland County study area was concentrated in the educational 
services sector. The next highest concentration of employment in the study area was in 
the professional, scientific, and technical services sector, representing 11.2 percent of 
employment in the study area. 

 Table 8-10
2010 Employment—Rockland County Study Area

Sector 

Rockland 
County Study 

Area 
Village of South 

Nyack 

Village of Grand 
View-on-
Hudson 

Town of 
Orangetown 

Rockland 
County 

Number Percent Number Percent Number Percent Number Percent Number Percent

Agriculture, forestry, fishing 
and hunting, and mining 

0 0.0% 0 0.0% 0 0.0% 133 0.5% 386 0.3% 

Utilities 1 0.2% 1 0.2% 0 0.0% 829 3.2% 1,082 0.9% 

Construction 10 1.7% 7 1.2% 0 0.0% 803 3.1% 4,405 3.8% 

Manufacturing 6 1.0% 2 0.3% 0 0.0% 2,686 10.3% 7,326 6.3% 

Wholesale trade 2 0.3% 2 0.3% 0 0.0% 1,812 7.0% 8,336 7.2% 

Retail trade 12 2.0% 6 1.0% 2 13.3% 2,070 8.0% 12,647 10.9%

Transportation and 
warehousing 

0 0.0% 0 0.0% 0 0.0% 459 1.8% 3,059 2.6% 

Information 4 0.7% 4 0.7% 0 0.0% 759 2.9% 2,121 1.8% 

Finance and insurance 3 0.5% 3 0.5% 0 0.0% 1,105 4.3% 3,329 2.9% 

Real estate and rental and 
leasing 

24 4.0% 24 4.2% 0 0.0% 467 1.8% 3,140 2.7% 

Professional, scientific, and 
technical services 

67 11.2% 59 10.3% 6 40.0% 2,332 9.0% 7,191 6.2% 

Management of companies 
and enterprises 

0 0.0% 0 0.0% 0 0.0% 0 0.0% 104 0.1% 

Admin., support, waste 
mgmt, and remed. svcs. 

1 0.2% 0 0.0% 1 6.7% 516 2.0% 3,147 2.7% 

Educational services 376 62.7% 376 65.7% 0 0.0% 3,252 12.5% 14,872 12.8%

Health care and social 
assistance 

42 7.0% 40 7.0% 2 13.3% 4,205 16.2% 16,813 14.5%

Arts, entertainment, 
recreation 

4 0.7% 4 0.7% 0 0.0% 288 1.1% 1,940 1.7% 

Accommodation and food 
services 

2 0.3% 2 0.3% 0 0.0% 1,637 6.3% 7,364 6.4% 

Other services (except 
public administration) 

14 2.3% 13 2.3% 1 6.7% 1,225 4.7% 6,246 5.4% 

Public administration 32 5.3% 29 5.1% 3 20.0% 1,187 4.6% 11,483 9.9% 

Unclassified Establishments 0 0.0% 0 0.0% 0 0.0% 208 0.8% 808 0.7% 

Total 600 100.0% 572 100.0% 15 100.0% 25,973 100.0% 115,799 100.0%

Source: ESRI Business Analyst, Inc, Business Summary Report 
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Table 8-11
2010 Employment—Westchester County Study Area

Sector 

Westchester County 
Study Area 

Village of 
Tarrytown 

Town of 
Greenburgh 

Westchester 
County 

Number Percent Number Percent Number Percent Number Percent

Agriculture, forestry, fishing and 
hunting, and mining 

2 0.1% 2 0.0% 227 0.5% 714 0.2% 

Utilities 0 0.0% 2 0.0% 2 0.0% 1,491 0.4% 

Construction 129 3.7% 174 3.0% 1,772 3.8% 18,555 4.6% 

Manufacturing 135 3.9% 169 2.9% 3,364 7.2% 29,528 7.3% 

Wholesale trade 132 3.8% 203 3.5% 2,170 4.6% 19,988 4.9% 

Retail trade 264 7.6% 886 15.1% 6,273 13.4% 48,900 12.1% 

Transportation and warehousing 0 0.0% 13 0.2% 1,407 3.0% 11,332 2.8% 

Information 117 3.4% 184 3.1% 1,416 3.0% 9,688 2.4% 

Finance and insurance 210 6.1% 720 12.3% 1,943 4.1% 20,609 5.1% 

Real estate and rental and leasing 131 3.8% 150 2.6% 1,264 2.7% 12,721 3.1% 

Professional, scientific, and technical 
services 

407 11.8% 520 8.9% 3,838 8.2% 27,663 6.8% 

Management of companies and 
enterprises 

51 1.5% 51 0.9% 51 0.1% 493 0.1% 

Admin., support, waste mgmt, and 
remed. svcs. 

52 1.5% 79 1.3% 1,558 3.3% 16,560 4.1% 

Educational services 369 10.7% 420 7.2% 5,741 12.2% 39,620 9.8% 

Health care and social assistance 276 8.0% 537 9.2% 4,841 10.3% 59,398 14.7% 

Arts, entertainment, recreation 94 2.7% 108 1.8% 1,384 3.0% 11,030 2.7% 

Accommodation and food services 557 16.1% 716 12.2% 3,924 8.4% 22,834 5.6% 

Other services (except public 
administration) 

369 10.7% 515 8.8% 3,424 7.3% 23,226 5.7% 

Public administration 147 4.3% 397 6.8% 2,156 4.6% 28,223 7.0% 

Unclassified Establishments 10 0.3% 12 0.2% 153 0.3% 2,310 0.6% 

Total 3,452 100.0% 5,858 100.0% 46,908 100.00% 404,883 100.0%

Source: ESRI Business Analyst, Inc, Business Summary Report 

 

In 2010, there were 3,452 employees at 456 businesses in the Westchester County 
study area. The largest concentration of employment was in the accommodations and 
food services sector, representing 16.1 percent of total employment. The professional, 
scientific, and technical services sector had the next highest concentration, 
representing 11.8 percent of total employment. Educational services and other services 
followed, representing 10.7 of total employment in the study area. 
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8-3-2-3 UNEMPLOYMENT 

Table 8-12 presents unemployment and the unemployment rate in the Town of 
Orangetown, Rockland County, Town of Greenburgh, and Westchester County. In 
2010, there were 1,740 unemployed people in the Town of Orangetown, which 
represented 6.6 percent of the total labor force. Approximately 6.3 percent of the labor 
force was unemployed in the Town of Greenburgh. Rockland County and Westchester 
County had higher unemployment rates compared to the towns at 7.1 percent and 7.2 
percent, respectively. 

Table 8-12
Unemployment

Geography 

Unemployed Unemployment Rate 

2000 2010 2000 2010 

Town of Orangetown 796 1,740 3.1% 6.6% 

Rockland County 4,749 10,862 3.3% 7.1% 

Town of Greenburgh 1,465 3,134 3.1% 6.3% 

Westchester County 448,312 446,169 3.4% 7.2% 

Sources: U.S. Department of Labor, Bureau of Labor Statistics, Local Area Unemployment Statistics 

 

8-4 ENVIRONMENTAL EFFECTS 

8-4-1 NO BUILD ALTERNATIVE 

As noted in Chapter 2, “Project Alternatives,” the No Build Alternative would involve the 
continued operation of the existing seven-lane bridge with ongoing maintenance to 
keep the bridge in a state of good repair. Over the next decade, NYSTA estimates that 
it would spend $1.3 billion to maintain the bridge in a state of good repair. Despite this 
considerable expenditure, the structural, operational, safety, and mobility needs of the 
Tappan Zee Hudson River crossing would not be corrected. 

Given its age and vulnerabilities, the existing bridge is susceptible to extreme events 
and potential closure. If the bridge were closed, this vital link between the population 
and employment centers of Rockland and Westchester Counties would be removed, 
causing a break in the regional and national transportation network. As a result, the 
local and regional population and workforce would be adversely affected by the No 
Build Alternative.  

Given that the regional population could be adversely affected by the No Build 
Alternative, there could be socioeconomic impacts on specific populations of the 
elderly, disabled, and low-income and minority populations (which are also discussed in 
more detail in Chapter 19, “Environmental Justice”). 

8-4-2 REPLACEMENT BRIDGE ALTERNATIVE 

The Replacement Bridge Alternative would ensure the long-term viability of the Hudson 
River crossing between Rockland and Westchester Counties, and would provide 
benefits to local and regional populations and workforce in terms of improved 
operational mobility and safety (see Chapter 4, “Transportation”). Further, the 
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Replacement Bridge Alternative would correct the structural, operational, safety, or 
mobility needs of the existing bridge.  

As set forth in Chapter 4, “Transportation,” the Replacement Bridge Alternative would 
not alter highway capacity or traffic volumes. As such, there is no anticipated project- 
related effect on long-term population or workforce characteristics in Rockland or 
Westchester County and the long-term forecasts by NYMTC for all the counties in the 
region would remain unchanged. Thus, the Replacement Bridge Alternative would not 
alter the demographic profile as described in Section 8-4, “Affected Environment.” 
Specific localized changes resulting from the Replacement Bridge Alternative are 
described below. 

8-4-2-1 SOCIAL CONDITIONS 

Rockland County 

The Replacement Bridge Alternative would not adversely affect the population 
characteristics of the study area. As noted in Chapter 6, “Land Acquisition, 
Displacement, and Relocation,” nine households in Rockland County would be 
displaced by the project. Assuming the 2010 Rockland County study area average 
household size of 2.39, approximately 22 people would be affected by the project, 
representing 0.5 percent of the 2010 population in the Rockland County study area. It is 
not expected that a 0.5 percent change in the population would have an effect on the 
population characteristics of the Rockland County study area. As identified in Chapter 
6, “Land Acquisition, Displacement, and Relocation,” the small loss of property tax 
revenue associated with the parcels to be acquired would not affect the overall social or 
economic base of the community, representing less than a one percent loss in 
assessment base.  

Furthermore, based on the implementation of a relocation assistance program for 
displaced residents, it is anticipated that displaced households would be able to remain 
in the study area or, at a minimum, in the larger Town and County area. As a result, 
there is unlikely to be any net reduction of population or workforce as a result of the 
Replacement Bridge Alternative. 

Given the small changes to the local study area, and the lack of overall changes to 
demographic characteristics generated by the Replacement Bridge Alternative, there 
would be no expected socioeconomic impact on specific populations of the elderly or 
disabled populations. In addition, the Replacement Bridge Alternative would not result 
in any disproportionately high and adverse impacts on minority and low-income 
populations (see Chapter 19, “Environmental Justice”). On the other hand, the 
Replacement Bridge Alternative would provide benefits to local and regional 
populations in terms of improved operational mobility and safety. 

Westchester County 

As noted in Chapter 6, “Land Acquisition, Displacement, and Relocation,” no residential 
units in Westchester County would be displaced by the project. Therefore, the project 
would not adversely impact the population characteristics of the Westchester County 
study area, and no adverse socioeconomic impacts would be expected for specific 
populations of the elderly or disabled populations. In addition, the Replacement Bridge 
Alternative would not result in any disproportionately high and adverse impacts on 
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minority and low-income populations (see Chapter 19, “Environmental Justice”). 
However, as discussed above, the Replacement Bridge Alternative would provide 
benefits to local and regional populations in terms of improved operational mobility and 
safety.  

8-4-2-2 ECONOMIC CONDITIONS 

As discussed above, the Replacement Bridge Alternative would provide benefits to local 
and regional workforce in terms of improved operational mobility and safety. The 
Replacement Bridge Alternative would not alter overall regional capacity and future 
traffic volumes would be expected to be the same with or without the project. As a 
consequence, there would be no anticipated project-related effect on long-term 
workforce characteristics in Rockland or Westchester County and the long-term 
forecasts by NYMTC for all the counties in the region remain unchanged.  

As discussed in Chapter 6, “Land Acquisition, Displacement, and Relocation,” no 
businesses (or employees) would be directly displaced by the Replacement Bridge 
Alternative. Also, as noted in Chapter 5, “Community Character,” the Replacement 
Bridge Alternative would be compatible with the existing and potential commercial 
development in the areas south of Interstate 87/287.  

8-5 MITIGATION 

The Replacement Bridge Alternative would not adversely impact the study area 
populations, elderly or disabled populations; or study area businesses. Therefore, 
mitigation is not required. 
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Chapter 9:  Visual and Aesthetic Resources 

9-1 INTRODUCTION 

This chapter describes the potential impacts of the No Build and Replacement Bridge 
Alternatives on the visual character of the study area. It describes the regulatory setting 
and methodology used to conduct the visual analysis, the affected environment, and the 
potential environmental impacts for visual and aesthetic resources. 

9-2 REGULATORY AND GUIDANCE CONTEXT 

In 1987, the Federal Highway Administration (FHWA), jointly with the Federal Transit 
Administration, established Environmental Impact and Related Procedures (23 CFR § 
771) for the evaluation of transportation projects and the compliance of these projects 
with 23 U.S.C. § 109 (h), which focuses on design criteria relating to social, economic, 
and environmental effects. FHWA Technical Advisory T6640.8A (1987) identifies visual 
resources as an item to be included in environmental and Section 4(f) documents. 
FHWA’s Visual Impact Assessment for Highway Projects (1981) and FHWA’s 
Environmental Impact Statement Visual Impact Discussion (1990) provide further 
guidance on assessing visual impacts. The assessment of visual resources also draws 
from the FHWA recommended procedures in Guidance Material on the Preparation of 
Visual Impact Assessments (1986). A Visual Impacts Assessment (VIA) is also required 
under the New York State Department of Transportation’s (NYSDOT’s) Engineering 
Bulletin (EB) 03-052, which replaced pages 3 and 4 of Engineering Instruction (EI) 02-
025 and supplements EI 02-025. 

In accordance with these guidelines, the existing visual character and quality of the 
affected environment, as well as the viewer response to those resources, provide the 
framework for assessing the change in visual character that would occur as a result of 
the project.  

9-3 METHODOLOGY 

The visual analysis study area is defined as the area within visual range of Interstate 
87/287 between Interchange 9 (Route 9) in Westchester County and Interchange 10 
(Route 9W) in Rockland County. The potential viewshed is shaped by the study area’s 
topography, as well as its built (e.g., structures) and natural (e.g., primarily vegetation) 
environment.1 For the most part, the viewshed of Interstate 87/287 in the land portions 
of Rockland and Westchester Counties is limited, primarily because of vegetative 
screening and obstructing structures. The study area is more expansive along the 

                                                 
1
 FHWA’s Visual Impact Assessment for Highway Projects (1981) defines a viewshed as the surface area visible from a 
given viewpoint or series of viewpoints; it is also the area from which that viewpoint or series of viewpoints may be 
seen.(see page 26).  
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Hudson River to account for the many views possible to the Tappan Zee Bridge. 
Depending on weather conditions, views of the bridge may be achieved up to 
approximately five miles to the north and south.  

Visual quality is most frequently the result of the relationship of all the components of a 
landscape, rather than the presence of a single feature. Therefore, the landscape’s 
visual features and must be objectively identified and their character and quality 
assessed. In addition, the assessment must identify the importance to people (“viewer 
groups”), or sensitivity of views of visual resources in the landscape.  

Having established the baseline of existing conditions, proposed changes to the 
landscape as a result of project improvements are then evaluated for their degree of 
impact. The degree of impact depends on both the magnitude of change to the visual 
resource (i.e., visual character and quality) and viewers’ responses to and degree of 
concern for those changes.  

Viewer groups are defined as viewers from the roadway (e.g., motorists and users of 
the proposed shared-use path) or viewers of the roadway (e.g., residents, users of 
recreational resources including parks, boaters, pedestrians and bicyclists on other 
trails, rail travelers, and motorist on local roadways). Viewers are considered in terms of 
their sensitivity and view duration, with residents considered among the most sensitive 
viewers because they may view the proposed visual change from a stationary viewpoint 
for the most prolonged periods of time. Travelers on the roadways, on the other hand, 
would be much less sensitive because they may only see the proposed visual change 
for only a short duration. Also considered in the analysis is the distance of the observer 
from the visual change; as the distance increases, the ability of the viewer to see the 
details of an object decreases.  

To aid in the determination of visual impacts and improve understanding of the visual 
character of the Replacement Bridge Alternative, visualization techniques were 
employed. Given the visual significance of the Hudson River valley, computer-
generated photo simulations of the Replacement Bridge Alternative are included from 
key viewpoints where visual changes would be noticeable after project implementation. 
The locations of the views, distances from the Hudson River crossing (including near, 
medium, and far distances), significance of view selection, and potential effects of the 
project are then considered as they relate to both the visual resources and to the viewer 
groups. The locations of views depicting existing conditions and the photo simulations 
are shown in Figure 9-1. 

9-4 AFFECTED ENVIRONMENT 

As specified in FHWA’s Environmental Impact Statement Visual Impact Discussion 
(1990), specific visual features create the visual environment of the study area. These 
include the region’s landform or topography, as it shapes rivers, mountains, and valleys; 
the vegetation that covers the land surface; the water surfaces that contrast with the 
land; and the manmade development that define much of the suburban landscape of 
the study area. 
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9-4-1 VISUAL CHARACTER OF INTERSTATE 87/287 AND THE TAPPAN  ZEE 
BRIDGE 

9-4-1-1 INTERSTATE 87/287 

Interstate 87/287 is a heavily travelled highway with a right-of-way generally 250 feet 
wide that increases at the interchanges and toll plaza. There are landscaped/vegetative 
buffers on both sides of the highway. In some locations, the buffer areas provide a 
dense vegetative screening that blends into the suburban landscape beyond and 
obstructs views to and from the highway. This is the case in Rockland County, where 
the south side of the highway east of Interchange 11 (Nyack) near the Hudson River 
contains a thickly vegetated buffer zone that extends to Highland Avenue, sloping 
upward as part of the Palisades Ridge. East of Interchange 10 (Route 9W), a noise 
barrier extends along the north side of the right-of-way.  

New York State Thruway Authority (NYSTA) maintenance areas are located at both the 
Rockland and Westchester County bridge landings. In South Nyack, maintenance 
ramps extend from the eastbound and westbound shoulders to NYSTA facilities along 
Piermont Avenue at the Hudson River. In Westchester, NYSTA administration and 
maintenance facilities and state police barracks are located north of the highway at the 
toll plaza. These include a large, one-story brick office building with a number of 
projecting wings. It is surrounded by paved parking and set back from Route 9 behind a 
landscaped area. 

In Tarrytown, the eastbound lanes widen from the bridge approach to multiple lanes 
that lead to a wide toll plaza extending across eastbound lanes. A small one-story 
building, paved parking area, and additional mobile offices housed in trailers are located 
between this building and Van Wart Avenue to the south. There is a screening buffer of 
trees between the toll facility on the south side of the highway and Van Wart Avenue. 
Noise barriers are built along much of Interstate 87/287 east of the toll plaza. The 
Talleyrand Swamp, which is east of Meadow Street, is described below. It provides a 
natural buffer on both sides of the highway; there is no noise barrier. 

9-4-1-2 TAPPAN ZEE BRIDGE 

Interstate 87/287 crosses the Hudson River at one of its widest reaches, known as the 
Tappan Zee. The Tappan Zee Bridge is 91 feet wide and carries seven lanes of traffic 
with no shoulders/breakdown lanes. From the Rockland County landing, the bridge 
curves to the southeast and proceeds in an east-west trajectory across the Hudson 
River. The Westchester County bridge landing is located farther south than the 
Rockland County landing. For this reason, the bridge curves to the west from its 
Westchester County landing to meet the main structure. 

Much of the bridge’s western portion is on a causeway only about 25 feet above mean 
high, but rises to 139 feet above mean high over the navigation channel in the eastern 
portion. The western approach structure, including the causeway, is approximately 2.18 
miles long. The eastern approach structure is much shorter (approximately 1/3 less) 
and is approximately 100 feet above the Hudson River’s mean high-tide level at the 
Westchester County shoreline.  

The bridge has relatively narrow piers spaced approximately 50 feet apart with the 
exception of those in the navigational channel. The western causeway consists of a thin 
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deck supported by narrow, paired concrete piers. As the western approach ascends, 
the road deck is laid over a steel truss that connects to the western main span. The 
main spans are supported on larger steel truss piers, including the two largest piers that 
support the bridge over the navigational channel. At the navigation channel, the bridge’s 
cantilever truss superstructure rises to 293 feet for approximately 0.4 miles long. The 
cantilever truss superstructure provides a clear span of 1,000 feet over the Hudson 
River. The deck of the eastern approach is also laid over a steel truss and supported by 
paired concrete piers similar to the western approach, but at a greater spacing than the 
western approach.  

The roadway and superstructure at the main spans are lit at night. Standard cobra head 
lamp posts are located along the roadway and the shape of the cantilever truss is 
outlined with individual lights. Flashing lights are located at the peaks of the cantilever 
truss at the main spans as required by the FAA.  

The elevated character of the bridge structure and open nature of the Tappan Zee river 
crossing provide motorists with extensive and dramatic views that are amplified by the 
topographic drama of the Palisades, which rise steeply along the Rockland County 
shore. Views to and from the Tappan Zee Bridge are described below. 

9-4-2 VISUAL CHARACTER OF THE STUDY AREA 

9-4-2-1 LANDFORM 

A basic factor contributing to the location of the highway and land uses is the 
topography of the two counties. In Rockland County, the land rises from sea level at the 
Hudson River to over 900 feet at the Ramapo Mountains near Suffern. In Westchester 
County, the land rises from sea level to cross a series of ridges that, near Elmsford, 
reach over 500 feet. 

In Rockland County, the highway descends to the Tappan Zee Bridge. East of 
Interchange 11 (Nyack), the highway alignment has cut through the local grade, 
producing notable rock outcrops, or ledges, along the highway. The south side of the 
highway is situated in a cut into the Palisades Ridge. As Interstate 87/287 proceeds 
east towards the Tappan Zee Bridge, it aligns closely to the base of the ridge to the 
south. To the north, the land slopes down to the river from South Broadway, with 
Piermont Avenue extending to the south down a steep hill to Grand View-on-Hudson 
where the road parallels the Hudson River to Piermont.  

Westchester County has a number of north-south ridges that parallel the Hudson River, 
however, only one ridge is affected by the project. In Tarrytown, Interstate 87/287 cuts 
through the first ridge east of the Hudson River, rising on an uphill slope. The cut 
through the ridge leaves exposed rock walls on either side of the highway in the vicinity 
of Interchange 9 (Route 9). The land slopes down from the ridge with an especially 
steep slope from Route 9 to the Hudson River.  

9-4-2-2 VEGETATION 

Vegetation is typically deciduous and consists of forested areas, such as in the large 
parks located along the ridge in Rockland County as well as less vegetated areas in the 
more densely developed villages of South Nyack and Tarrytown adjacent to Interstate 
87/287. As described above, buffer areas at the edge of the highway provide a 
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vegetative screening that can blend into the suburban landscape beyond. In addition, 
the rock outcrops along Interstate 87/287 in Rockland and Westchester counties are 
also largely vegetated with trees and other natural greenery (see view 1 of Figure 9-2). 
Lawns, trees, and a variety of shrubs and plants are located throughout the study area 
including on residential properties, along streets, and in parks. 

9-4-2-3 WATER 

Hudson River 

The Hudson River is the most prominent and valued visual resource in the study area. 
Its wide expanse in both east-west and north-south directions permits distant views in 
all these directions. In addition, the ridges that bound the river, including the tall 
Palisades Ridge and in particular the cliffs that rise dramatically from the river, 
particularly in Upper Nyack on the Rockland County side, create memorable views (see 
view 2 of Figure 9-2) that have attracted numerous residents to locate where they look 
out on such views of the river, both at the shore and on the ridge sides.  

The Hudson River is one of America’s most important historic, commercial, and 
recreational waterways. More than 314 miles long, it extends south from its source at 
Lake Tear of the Clouds on Mount Marcy in the Adirondack Mountains to the Battery in 
New York Harbor. At the Tappan Zee Bridge, the river is approximately 3 miles wide 
(compared to 0.6 miles at the George Washington Bridge, 15 miles downstream to the 
south). This wide reach of the river extends approximately 17 miles from the Palisades 
(at the New York-New Jersey line) north to Stony Point and the beginning of the 
Hudson Highlands.  

The scale of the river here prompts images of a broad lake, with extensive vistas and 
panoramas not only across but also to the north and south of the river, interrupted only 
by the bridge. Two miles south of the bridge, the Piermont Peninsula extends into the 
river 1.2 miles from the west bank. Parts of the Manhattan skyline are visible in the 
background more than 16 miles away. To the north of the bridge, views of the river 
extend approximately seven miles before they are obscured by the Croton Point 
peninsula. As stated earlier, the topography, with notable ridges on each side of the 
river, defines the viewshed. 

Parts of the Hudson River are designated as “Scenic Area of Statewide Significance” 
pursuant to 19 NYCRR 602.4. The Tappan Zee Scenic District, a New York State 
Department of Environmental Conservation (NYSDEC)-designated scenic zone, 
extends along the west side of the Hudson River shore from the New York/New Jersey 
border northward to Hook Mountain in Upper Nyack. The area of the river north of 
Peekskill (about 10 miles north of the Tappan Zee Bridge) is part of the Hudson 
Highlands scenic area, but the Tappan Zee is not included. The Hudson River is also 
designated as an American Heritage River (Executive Order 13061), a federal 
designation to protect and restore rivers and their adjacent communities. The Hudson 
River Valley National Heritage Area, an affiliate unit of the National Park Service, was 
approved by Congress and signed into law by President Clinton on November 12, 1996.  
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Figure 9-2

View west on Interstate 87/287 east of the
Route 9 bridge in Tarrytown

1

View northwest from the Tappan Zee Bridge to
the Palisades in Rockland County

2
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Other Bodies of Water 

The next largest body of water in the study area is in Tarrytown. East of Meadow Street, 
the Talleyrand Swamp is bisected by Interstate 87/287. The swamp does not present a 
clear water surface, but is quite an extensive wetland covered by common reed.    

9-4-2-4 MANMADE DEVELOPMENT AND LAND USE 

Land uses in the study area vary but generally reflect the suburban character of the 
neighborhoods along the river in the two counties. In much of the study area, the 
suburban landscape predates the Interstate 87/287 highway and the Tappan Zee 
Bridge, constructed in the early 1950s and opened to traffic in 1955. The predominant 
land use in the study area is residential, which is mostly zoned low to medium density. 
Tarrytown has seen more post-highway development than South Nyack: Route 
9/Broadway and Route 119/White Plains Road have been developed with a variety of 
commercial uses including office buildings, shopping centers, and apartment and 
condominium complexes.  

Rockland County 

In South Nyack, houses are typically single-family and multi-family residences with 
some homes that include office uses. North of Interstate 87/287, the South Nyack 
neighborhood is organized in a grid pattern, and a large portion of this area is contained 
in a State/National Register-eligible historic district. South Broadway and Piermont 
Avenue extend north-south with intersecting east-west streets, a number of which dead-
end at the Hudson River. Piermont Avenue continues south beneath the Tappan Zee 
Bridge into Grand View-on-Hudson. Immediately north of the bridge are a number of 
apartment buildings. These include the low-rise multi-family-unit Bradford Mews, which 
is contained in three 3-story buildings centered between Interstate 87/287 and Piermont 
Avenue; and the Salisbury Point residential complex, located north of Piermont Avenue 
and consisting of four 7-story brick apartment buildings with frontage onto the Hudson 
River. These properties have landscaped areas and surface parking. The Bradford 
Mews buildings are separated from Interstate 87/287 by a vegetative buffer with trees 
and a noise barrier. The surface parking is located between the buildings and the 
vegetated buffer area. Salisbury Point’s buildings are separated from Interstate 87/287 
by the Bradford Mews property and have lawns that extend to the Hudson River.  

The shoreline in the Grand View-on-Hudson and South Nyack communities is almost 
exclusively lined with large homes with river frontage. South of the bridge, Piermont 
Avenue/River Road is lined with many older homes that predate the construction of 
Interstate 87/287 and the bridge. These homes are in a State/National Register-eligible 
historic district. The houses along the river typically have river access and docks for 
private boats. 

South Broadway is carried over Interstate 87/287 on a bridge (see view 3 of Figure 9-
3). On the south side of Interstate 87/287, residences are located along Route 
9W/Hillside Avenue and several other roads that generally parallel the ridge, including 
South Broadway and Shadyside Avenue. These too are typically older homes. Route 
9W is a busy two-way road that traverses the area and provides access into New 
Jersey and New York’s upstate environs. A small open space area, Elizabeth Place, is 
situated adjacent to the highway on the south side of Interchange 10. A bicycle trail, the 
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Figure 9-3

View northwest on South Broadway from Ferris Lane in South Nyack.
The South Broadway Bridge is at the end of the view

3

View southeast from the Tappan Zee Bridge 4
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Raymond G. Esposito Memorial Trail, crosses the highway on the Route 9W cross-over 
bridge.  

Westchester County 

The Westchester County shoreline contains Metro-North Railroad’s (MNR) Hudson Line 
right-of-way. The tracks run parallel to and are adjacent to the river. The tracks pass 
beneath the Tappan Zee Bridge, with a station in Tarrytown approximately a half-mile to 
the north. The Tarrytown Train Station consists of a recently restored, historic one-story 
stone building with a peaked slate roof. Between the tracks and the Hudson River is a 
large commuter parking lot. Also located along the river and north of the commuter 
parking lot is a series of new residential buildings contained in the Hudson Harbor 
development. South of the commuter parking lot there are marinas (Tarrytown Boat 
Club) including a restaurant with outdoor seating located on a pier. Along the river there 
is also a park (Losee Park) with baseball diamonds.  

South of the bridge are a number of highly valued historic and visual resources, 
including Lyndhurst and Sunnyside. Lyndhurst is an 1838 Gothic Revival stone estate 
that is on the State/National Register of Historic Places and is designated a National 
Historic Landmark. Located about 4,000 feet south of the bridge in Tarrytown, this 80-
acre riverfront estate is open to the public and owned and operated by the National 
Historic Trust. Farther to the south, about 1.5 miles from the Tappan Zee Bridge, is 
Sunnyside which was once the home of 19th-century author Washington Irving. 
Sunnyside and its 40-acre estate are also listed on the State/National Register of 
Historic Places and are designated a National Historic Landmark; the landmark is 
owned by Historic Hudson Valley and open to the public. Between Lyndhurst and 
Sunnyside, the Westchester County Department of Parks, Recreation and Conservation 
has acquired much of the intervening property to maintain it as a natural preserve. This 
park, New County Park, has been determined eligible for listing on the State/National 
Register of Historic Places.  

North of the bridge is another historic and visual resource, Kykuit, the Rockefeller estate 
in Sleepy Hollow. Kykuit (meaning “lookout” in Dutch) is located approximately two 
miles northeast of the bridge. It is a National Historic Landmark that is a historic site of 
the National Trust for Historic Preservation and open to the public for tours between 
May and November. This historic property is situated on an elevated vantage point with 
views that include the Hudson River and the Palisades. The property includes an early 
20th century stone house with accessory estate buildings and extensive terraced 
gardens that contain Governor Nelson A. Rockefeller’s collection of 20th century 
sculpture. 

Route 9 (Broadway) is a heavily trafficked, north-south transportation corridor that 
extends through Tarrytown and is carried over Interstate 87/287 on a bridge. 
Residential streets extend east and west from Route 9. Route 119 is another busy four-
lane road that extends east from Route 9 and is located just north of the Interstate 
87/287. 

Located immediately south of Interstate 87/287 and west of Route 9 (Broadway)are the 
single-family residential community around Van Wart Avenue. A Jewish community 
center and preschool are located on Route 9, along with commercial uses (the 
Doubletree Hotel and the Kraft Foods complex). East of Interchange 9 (Route 9) and to 
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the south of Interstate 87/287, a single-family residential neighborhood (Sheldon 
Avenue) extends past Meadow Street, where a public park (Lagana Field) is located 
adjacent to the highway, and a daycare facility (former Irvington Union Free School) is 
in the park. 

To the north of the toll plaza and west of Route 9, a mix of uses is found, including: 
commercial (a five-story contemporary glass-and-metal office building); residential (the 
Quay of Tarrytown condominiums, Tappan Landing Condominiums, tall apartment 
buildings including Franklin Towers near the Tarrytown Train Station, and the older 
single-family neighborhood of Tappan Landing); and institutional (Washington Irving 
Middle School). There is also some industrial land alongside the railway in Tarrytown. 
East of Route 9, Route 119 parallels the highway with major commercial uses. Across 
Route 9 from the NYSTA facility are the Tappan Manour Condominiums, which are mid-
rise brick residential buildings set back behind gardens with large mature trees.  

9-4-3 VISUAL QUALITY 

The river valley in general has a high visual quality, enhanced particularly by the wide 
expanse of the river in this reach (the Tappan Zee), which permits “big sky” panoramas, 
and dramatic views of the Palisades cliffs to the west. Though determined eligible for 
listing on the State/National Register of Historic Places, the present Tappan Zee Bridge 
is already a major visual intervention in this context. On the other hand, it has been part 
of the view for 56 years and does permit the numerous viewers from the roadway 
uniquely powerful and exceptional views of this resource.  

The visual quality of the inland study areas varies. Interstate 87/287 bisects the 
Rockland and Westchester County study areas, diminishing the intactness of the 
landscape. Several residential neighborhoods, including South Nyack north of Interstate 
87/287, Grand View-on-Hudson, Van Wart Avenue/Paulding Avenue, and Tappan 
Landing are visually cohesive neighborhoods that also have been determined 
historically significant (see Chapter 10, “Historic and Cultural Resources”). The historic 
Lyndhurst and Sunnyside estates have a high visual quality, whereas the Route 9 
corridor in Tarrytown, consisting of a variety of commercial, institutional, and residential 
uses of differing ages, materials, and appearance has a less uniform visual character.  

9-4-4  VIEWS AND VIEWER GROUPS 

9-4-4-1 INTERSTATE 87/287 MOTORISTS 

Interstate 87/287 motorists, consisting of approximately 140,000 daily travelers, are the 
largest number of viewers. However, they comprise the least sensitive group because 
high rates of speed preclude fixed views of their surroundings. Therefore, the viewer 
sensitivity of this group is low. 

The rock cuts at Interchange 9 (Route 9) provide visual interest to the motorist. In most 
cases, views from the highway to the surrounding neighborhoods are precluded by 
dense vegetation (as on the south side of Interstate 87/287 in Rockland County) and by 
noise barriers located along the right-of-way on both sides of the river. In Tarrytown, a 
prominent visual feature is the eastbound toll plaza. Motorists also have views of the 
one-story NYSTA administrative and maintenance buildings north of it, and the four-
story glass and metal office building at 303 South Broadway (accessed from Route 9) 
behind it.  
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The Tappan Zee Bridge provides panoramic views of both shorelines and of the north 
and south expanses along the Hudson River. These include views to the south of the 
Piermont Peninsula, which juts out into the Hudson River and of the dramatic Palisades 
in Rockland County (see view 2 of Figure 9-2).  

In Westchester, the bridge provides partial views of Lyndhurst, characterized by a 
Gothic church-like style, and Axe Castle on the top of the crest of the ridge (see view 4 
of Figure 9-4). Motorists have distant views of part of the Manhattan skyline, more than 
16 miles away to the south. Looking north from the bridge, motorists have views of the 
more densely developed areas of Tarrytown. Of visual interest is the gold dome above 
Marymount College on the ridge top in Tarrytown, and the Tarrytown Lighthouse at the 
tip of Kingsland Point Park, which extends out into the water beyond the vacant General 
Motors Plant.  

9-4-4-2 BOATERS 

Boaters include those on the river for both commercial and recreational purposes. 
Viewer sensitivity is considered high, especially for recreational boaters who spend 
longer times out on the water, can have longer views, and may pass close to, or 
beneath the Tappan Zee Bridge. 

9-4-4-3 VIEWERS IN ROCKLAND COUNTY 

Local Motorists 

Motorists on local roads with unobstructed views of Interstate 87/287 include those 
traveling on the cross-over bridges in the study area, estimated at over 5,000 daily 
viewers. These include travelers on the Hillside Avenue (Route 9W) Bridge, the 
Interchange 10 (Route 9W) ramp, the Franklin Street Extension/Route 9W Bridge, and 
the South Broadway Bridge. Motorists are typically traveling at a variety of speeds 
ranging from 25 to 55 mph and have passing views of the highway. Therefore viewer 
sensitivity is low. 

Views of the highway from the residential streets in South Nyack north of Interstate 
87/287 are mostly precluded due to the noise barrier that extends along the right-of-
way. The bridge approach that crosses Piermont Avenue/River Road is visible to 
motorists on Piermont Avenue/River Road (see existing conditions photograph of 
Figure 9-7). Intermittent views of Interstate 87/287 and the Tappan Zee Bridge are also 
available to travelers on local roads on the Palisades Ridge, including Route 9W/South 
Broadway, Highland Avenue/Tweed Boulevard, Old Mountain Road, and other local 
streets on the steep ridge. Due to the transient nature of views, viewer sensitivity is also 
rated low. 

Bicyclists and Pedestrians  

Bicyclists and pedestrians also have a transient perspective. However, viewers in this 
group include those out for recreational purposes, and therefore would be more 
sensitive to their surroundings with moderate viewer sensitivity. South Highland 
Avenue/Route 9W, Piermont Avenue/River Road, and the Raymond G. Esposito 
Memorial Trail that crosses over Interstate 87/287 on the Route 9W bridge are popular 
with bicyclists. The Raymond G. Esposito Memorial Trail is also popular with 
pedestrians. Views east from the Raymond G. Esposito Memorial Trail on the Route 
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Figure 9-4

View east of Interstate 87/287 from Route 9W bridge in South Nyack 5

View of the Tappan Zee Bridge from lookout in Tallman State Park 6
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Figure 9-5

View west of Interstate 87/287 from Route 9/Broadway Bridge 7
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Figure 9-6

Visual Simulation R1
Bight Lane at River Road, Grand View-on-Hudson

Rockland County
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Visual Simulation R2
Piermont Avenue, Grand View-on-Hudson

Rockland County

Short Span Option

Long Span Option
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Figure 9-8

Visual Simulation R3
River Road, Grand View-on-Hudson

Rockland County
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Figure 9-9

Visual Simulation R4
River Road, Grand View-on-Hudson

Rockland County
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Figure 9-10

Visual Simulation  R5
River Road, Grand View-on-Hudson

Rockland County
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Short Span Cable-Stayed Design Option

Long Span Cable-Stayed Design Option

Short Span Arch Design Option

Long Span Arch Design Option
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Visual Simulation R6
Old Mountain Rd, Orangetown

Rockland County
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9W bridge are through a chain-link fence. Large highway signage is mounted 
immediately to the east of the bridge over the westbound lanes, partially obscuring 
views. This view focuses on the highway though there are distant views of the Hudson 
River, the Piermont Peninsula, and Westchester landform (see view 5 of Figure 9-4).  

Park Users 

Parks and recreation areas are generally recognized as sensitive locations, though 
sensitivity depends on the viewer’s activities and view duration. Users of Elizabeth 
Place Park south of Interstate 87/287 have views of the highway and the South 
Broadway Bridge from the side of the park. Though the number of viewers from this 
location is estimated to be low, these users would have increased sensitivity as views 
can be stationary. Users of the small open space between Interstate 87/287 and South 
Broadway also have views of the South Broadway Bridge, though the utilization of this 
open space is low due to its small size, lack of active recreation, and audible proximity 
to Interstate 87/287. 

Trails in the parks located on the Palisades Ridge, including Tallman Mountain State 
Park, Clausland Mountain Park, Blauvelt State Park, Hook Mountain & Nyack Beach 
State Park, Rockland Lake State Park, and High Tor State Park, provide several 
spectacular viewing points of the river. Tallman Mountain State Park is designated a 
National Historic Landmark as part of the Palisades Interstate Park (the designation 
also includes portions of the park in New Jersey). Hook Mountain and Nyack Beach 
State Park is designated by the National Park Service as a National Natural Landmark. 
The existing conditions photograph in Figure 9-13 shows the view from a high 
viewpoint (approximately 600 feet) in Rockland Lake State Park about 3.75 miles north 
of the bridge. Rockland Lake State Park connects south to Hook Mountain and Nyack 
Beach State Park, approximately 3.4 miles north of the Tappan Zee Bridge, via an 
approximately two mile pathway that extends between the Palisades and the Hudson 
River. The bridge is visible from locations on this pathway as well as the beach and 
picnicking locations at the park located between the parking lot and the Hudson River. 
In these views, the bridge is also visible in the distance in views south, with the 
cantilever truss at the main spans projecting above the Westchester ridge line. 

The New York-New Jersey Trail Conference, Inc. publishes maps of the area’s trails 
that indicate scenic viewpoints. Two viewpoints are identified south of the Tappan Zee 
Bridge at the Fremont Monument in the Rockland Cemetery and at the intersection of 
the Long Path and Tweed Boulevard. However, field visits to these locations (in 2007 
before the leaves appeared) no longer afforded views of the bridge. Another location at 
elevation 160 feet in Tallman Mountain State Park (included in the National Historic 
Landmark designation for the Palisades Interstate Park) permits a distant view of the 
Tappan Zee Bridge from approximately 2.5 miles to the south (see view 6 of Figure 9-
4).   

North of the Tappan Zee Bridge, views are available from Memorial Park, a riverfront 
park about 1.1 miles to the north (see existing conditions photograph in Figure 9-12). 

Residents 

Residents have high viewer sensitivity due to prolonged stationary views. Residents 
with views of Interstate 87/287 include those in homes and apartments adjacent to the 
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highway with upper floors that extend above the sound barrier (i.e., at Smith Avenue) 
and scattered single-family homes along Hillside Avenue and on the ridge to the south.  

Apartment dwellers in Salisbury Point and Bradford Mews also have views. The 
highway and the Tappan Zee Bridge are visible from the upper, southeast-facing floors 
of Salisbury Point. The existing noise barrier obstructs views to the highway and 
vegetated Palisades Ridge beyond from the upper, south-facing floors of Bradford 
Mews. The bridge and bridge landing are less visible to residents here, largely due to 
the east-west orientation of the Mews buildings, which have few east-facing windows 
near the river. 

From south of Interstate 87/287, the highway is partially visible from residences located 
on, or west of Hillside Avenue. The highway is visible from the upper floors of several 
homes near Elizabeth Place and South Broadway, and also from Ferris Lane and Bight 
Lane (off River Road).  

The South Broadway Bridge is visible to a limited number of residents at the 
intersection of South Broadway and Cornelison Avenue. South of Interstate 87/287, the 
South Broadway Bridge is most prominently visible to the residents at the north end of 
South Broadway in proximity to the bridge.  

At several locations, particularly south of the bridge in Orangetown, Piermont, Grand 
View-on-Hudson, and South Nyack, residences are situated along the narrow eastern 
slopes below the parklands, usually positioned and landscaped to optimize their views 
of the river. In proximity to Interstate 87/287, residents in the properties southwest of 
Ferris Lane have intermittent views of the Salisbury Point residential buildings and of 
the Hudson River through the trees located between Ferris Lane and the existing 
Interstate 87/287 roadway. Properties northeast of Ferris and Bight Lanes either have 
views of the river through vegetation or have direct views to the river, existing Tappan 
Zee Bridge, and Westchester beyond. The highway is fully visible from the property at 3 
River Road at Bight Lane, as there is no vegetative screening between this property 
and Interstate 87/287 (see existing conditions photograph on Figure 9-6). 

Farther north, in Nyack and Upper Nyack, the ridge curves inland, permitting the more 
dense residential development of these villages and much of South Nyack. In these 
areas, views of the river are available typically to only those properties close to the 
river, from the higher floors of tall buildings, and at the stub ends of roads terminating at 
the river. 

South of the bridge (Grand View-on-Hudson, Orangetown, and Piermont), the bridge is 
visible from the east-facing yards and windows of nearly all residences built on the east 
slope of the Palisades Ridge and the Hudson riverfront, extending from the bridge to 
the Piermont Peninsula (see existing conditions photograph in Figure 9-10). These 
include the residences on Bight Lane and those located on River Road along the 
Hudson River (see existing conditions photographs in Figures 9-6, 9-8, 9-9 and 9-10). 
The bridge is visible from the walking path on the Piermont Peninsula and all of the 
north-facing windows of the multi-family residences located on its western half. The 
Snedens Landing waterfront south of Piermont (approximately 3 miles south of the 
bridge) provides one of the west bank’s southernmost views before the Palisades align 
to obscure the bridge. 
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9-4-4-4 VIEWERS IN WESTCHESTER COUNTY 

Local Motorists 

Route 9 is a heavily trafficked road and is estimated to carry over 21,000 daily 
motorists. Viewers on Route 9 (who have views of the highway and highway landing 
from the cross-over bridge) and on Meadow Street (who have views of the highway 
passing over the highway) are typically traveling at a variety of speeds ranging 
generally between 25 to 50 mph and therefore have passing views of the highway. 
Therefore, viewer sensitivity is also low. 

The Route 9/Broadway bridge over Interstate 87/287 provides transitory and partial 
views west of the Tappan Zee Bridge, which is visible beyond the tolls and set against 
the Rockland County land mass. The bridge is visible to motorists on Route 9 in views 
west across the Washington Irving Middle School playing fields. In Tarrytown, few other 
streets provide views of the bridge. Among the few that afford partial views are Tappan 
Landing Road, Van Wart Avenue, and a segment of Neperan Road. 

Farther north, several streets in Sleepy Hollow also align to permit views of the bridge, 
in particular Beekman Avenue and Cortlandt Street, which are primary commercial 
streets in the village. 

Rail Users 

Rail users are another transient group and include commuter rail passengers using 
MNR’s Hudson Line. The bridge is visible from the Tarrytown Train Station, including 
from the platforms and the parking lot west of the station. The bridge is also visible to 
northbound and southbound travelers of the MNR Hudson line. Views of the river and 
opposite shoreline, including the Palisades, are especially available to rail travelers 
south of Tarrytown, as the tracks extend directly along the shoreline providing 
unobstructed panoramic views of the river, the Tappan Zee Bridge, and the Rockland 
County shoreline. Rail travelers can be occupied with other tasks on the train, such as 
reading and working, or gazing out the window. Therefore, these viewers are assumed 
to have a moderate sensitivity overall.  

Bicyclists and Pedestrians 

Route 9 has sidewalks, though there are a limited number of pedestrians and bicyclists 
in the immediate vicinity of the juncture with Interstate 87/287. The interchange for the 
westbound off-ramp and intersection with Route 119 are busy intersections (and the 
crossings do not all have traffic lights) that are not conducive to recreational walking or 
cycling. Pedestrians and cyclists on the Route 9/Broadway Bridge have views west of 
the bridge landing including the tolls and partial views of the Tappan Zee Bridge. These 
views are permissible through a chain-link fence along the bridge (see view 7 of Figure 
9-5). Views are longer in duration than those of motorists but are also transitory. As 
such, viewer sensitivity is low.  

Park Users 

Parklands with views of the bridge tend to be those along the river, such as Mathiessen 
Park and Scenic Hudson Park in Irvington (about 2.5 miles south of the bridge), or 
Losee and Pierson parks in Tarrytown immediately north of the bridge. The bridge is 
clearly visible from Losee and Pierson parks and their adjacent marinas. It is also 
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visible farther north, from Kingsland Point Park in Sleepy Hollow with the Tarrytown 
Lighthouse prominent in the view. The main span of the bridge is still visible from 
Rockwood State Park in Mount Pleasant (an extension of the Rockefeller Park 
Preserve), about 4 miles north of the bridge but the west causeway is little more than a 
line on the river. The bridge is not always visible from Croton Point County Park, 
approximately 7 miles to the north.  

Views from historic properties open to the public are also described here as they have 
similar functions as parks. At Kykuit, the Rockefeller estate situated on an elevated 
vantage point in Sleepy Hollow, the principal and most significant view both historically 
and from a public perspective are the views west and northwest from Kykuit’s west 
terrace. These views encompass the Hudson River and the dramatic Palisades 
opposite in Rockland County. From this terrace, the existing Tappan Zee Bridge is fully 
screened by trees planted southwest of the house and gardens during the summer 
months. In the winter months, the bridge is partially visible between the trees in views 
southwest. The bridge is not visible from the surrounding gardens which are at a lower 
elevation. Portions of the bridge may be seen from the upper south facing windows of 
the house above and between trees. Views of the bridge are also available from 
Lyndhurst between trees in views northwest and from Sunnyside (see existing 
conditions photograph in Figure 9-18). 

Farther south, views are available from Memorial Park in Dobbs Ferry, approximately 
four miles south of the bridge and across the river from Sneden Landing. In these more 
distant views, the west causeway of the bridge appears almost at the water, permitting 
views over it to the Palisades. The more prominent trussed span over the navigational 
channel represents only a short segment (approximately 16 percent) of the bridge.  

Public access to the waterfront is being advanced by the active development of a 
county greenway trail (RiverWalk) that encourages public esplanades at new 
developments along the river. The Tappan Zee Bridge is partially visible from RiverWalk 
at the foot of Van Wart Avenue in Tarrytown and farther south along the walkway. It is 
also visible farther north, including from the esplanade at the new residential community 
of Ichabod’s Landing in Sleepy Hollow, about 0.8 miles north of the bridge. Also in 
Sleepy Hollow, Horan’s Landing Park adjacent to a residential complex also has partial 
views of the bridge.  

Employees, Visitors, and Students 

There are a number of businesses and office buildings where workers and visitors have 
views of the highway. These include the NYSTA administrative building at the toll plaza, 
the office building at 303 South Broadway/Route 9 immediately north of the NYSTA 
building, and the small commercial properties and gas stations located adjacent to the 
highway. Employees on the upper south facing floors of office buildings on Route 119 
(such as the 11-story Reckson Building) also have views. Employees at the office 
building at 303 South Broadway/Route 9 as well as shoppers in the parking lot of the 
shopping center at the northeast corner of Route 9 and Route 119 also have views of 
the NYSTA facility across Route 9. Employees and visitors of commercial activity have 
stationary views of the highway but are presumed to be engaged with business and 
have only transitory views, including to/from parking. Therefore, viewer sensitivity is 
low. 
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Washington Irving Middle School on Route 9 in Tarrytown has clear views of the river 
and the Hudson River crossing as does its adjacent playing fields. South of Interstate 
87/287, the bridge is visible from several institutions on higher elevations of the ridge, 
including Make a Wish Foundation, and Tarrytown House Conference Center. 
Marymount College on the ridge crest has large, cleared lawns and playing fields that 
permit clear views from its main buildings.  

Views of the bridge are available from the edge of the Kraft property south of the 
Doubletree Hotel in Tarrytown. Farther south in Irvington, the bridge is visible from a 
waterfront mixed-use commercial redevelopment with restaurants, offices, and other 
commercial uses. Farther north, the bridge is visible from the Phelps Memorial Hospital 
Center and its esplanade adjacent to the MNR tracks. 

Residents 

On the Westchester side, there are many west-facing residences at the river. Houses 
with elevations above the tree line and other structures achieve views of the river. A 
smaller percentage of houses have views that directly align with the bridge and are not 
obscured by vegetation.  

In the immediate vicinity of the bridge landing, a limited number of residents have views 
of the highway, toll plaza, or NYSTA facility. Approximately 14 single-family homes 
have views of the highway. These viewers are located on Van Wart Avenue, Hudson 
Place, Sawyer Avenue, Tarry Place, Meadow Street, and Summit Street. The Tappan 
Zee Bridge is visible from west facing yards and windows of approximately 14 riverfront 
residences on Van Wart Avenue, Paulding Avenue, and Hudson Place.  

Residents in the southwest buildings of the Quay Condominiums and residents using its 
tennis courts and pool also have views of the highway and bridge (see existing 
conditions photograph in Figure 9-14). In addition, views of the NYSTA facility and 
partial views of the Tappan Zee Bridge are available from the upper southwest and 
south facing units of the Tappan Manour Condominiums on Route 9 across from the 
NYSTA facility. North of the Quay Condominiums, the bridge is visible from river- and 
bridge-facing residences in the Tappan Landing subdivision. The bridge is also visible 
from the newly constructed condominiums that compose the Hudson Harbor residential 
development along the Hudson River west of the Tarrytown Train Station. Farther east 
along Interstate 87/287, noise walls extending to Meadow Street preclude most views of 
the highway from the Sheldon Avenue neighborhood and Lagana Field.  

South of Interstate 87/287, views are available from the homes in The Landing complex 
in Dobbs Ferry. Farther upland, partial views are available from a small number of 
homes on the higher elevations of the ridge (e.g., at Tarry Hill Road).  

Elsewhere in Tarrytown and Sleepy Hollow, views are achieved in a few tall buildings 
(e.g., Franklin Towers, a 10-story structure on Franklin Street and Asbury Terrace, a 9-
story structure on Cortlandt Street). In Sleepy Hollow, the new Ichabod’s Landing 
(about 44 units) has clear views of the bridge from some of its streets and west-facing 
structures. Two 10-story public housing towers on Cortlandt Street/College Avenue 
have views of the bridge, about 0.75-miles away, from their southwest-facing windows. 
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9-5 ENVIRONMENTAL EFFECTS 

9-5-1 NO BUILD ALTERNATIVE 

The No Build Alternative would involve the continued operation of the existing seven-
lane Tappan Zee Bridge. Under the No Build Alternative, there would be no substantial 
changes to visual quality or views associated with the project. As described in Chapter 
2, “Project Alternatives,” other projects may be developed within jurisdictions located in 
the study area that could alter existing conditions. These may result in additional 
locations where residents would have views of the Tappan Zee Bridge, including the 
General Motors site adjacent to the Tarrytown Lighthouse and a mixed-use 
development one mile north of Interstate 87/287 on the Hudson River waterfront. 

9-5-2 REPLACEMENT BRIDGE ALTERNATIVE—SHORT SPAN OPTION 

9-5-2-1 ROCKLAND COUNTY 

Changes to Visual Character 

The new South Broadway Bridge would be moved slightly east of its existing location 
and would be built at the same elevation (approximately 20 feet above Interstate 
87/287). It would require the north approach to shift to the north and east into the west 
portion of the block bounded by Cornelison and Smith Avenues and into the western 
end of the block south of Smith Avenue. This would require the removal of the house at 
21 Cornelison Avenue and the house at 78 Smith Avenue, construction of a retaining 
wall from Cornelison Avenue east to the Bradford Mews Apartments, and reconstruction 
of the existing noise barrier northward of its existing location. 

The shift of the bridge to the east would modify the approach from South Broadway 
south of Interstate 87/287 requiring the acquisition of a portion of the small open space 
between South Broadway and Interstate 87/287. It is anticipated that the realignment of 
Elizabeth Place to connect to South Broadway would require the removal of the 
residence at 306 Elizabeth Place. The three homes located southeast of Elizabeth Park 
(317, 319, and 321 South Broadway) would also be removed to allow for construction of 
the new bridge. This would require the removal of the buffer along the south side of 
Interstate 87/287 in the area of these homes and also farther southeast between the 
highway and Ferris Lane. Upon completion of project construction, new vegetative 
screenings would be planted on the acquisition parcels to enhance the appearance of 
these parcels.  

There would not be an increase in the height of the proposed Interstate 87/287 
roadway. In the vicinity of properties located on the northeast sides of Ferris Lane and 
Bight Lane, the roadway height would increase from 0 to approximately 7 feet. A new 
noise barrier may be constructed along the south side of the Interstate 87/287 right-of-
way to mitigate adverse noise impacts (see Chapter 12, “Noise and Vibration”). 

Creation of the shared use path along the north side of the right-of-way would shift the 
right-of-way north towards the Bradford Mews parking lot, and would result in the 
removal of the screening buffer along the right-of-way and relocation of the noise barrier 
in closer proximity to the residential buildings. The height of the proposed Interstate 
87/287 roadway in the vicinity of the Bradford Mews complex would not be substantially 
different than that of the existing. To enhance the appearance of the new noise barrier, 
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the project sponsors would work with the owners of the Bradford Mews residential 
complex regarding the planting of new vegetation along the noise barrier.  

New maintenance ramps would be constructed from eastbound and westbound 
Interstate 87/287 to Piermont Avenue in the approximate location of the existing 
maintenance ramps.  

Assessment of Impacts 

The new South Broadway Bridge would be visible from the edge of Elizabeth Place 
Park and the residential properties on the ridge south of Interstate 87/287, e.g., on 
Hillside Avenue and Shadyside Avenue, but would not be expected to have a higher 
visibility as the new bridge would be constructed at the same elevation. The new bridge 
would also be visible from the next closest bridge crossing Interstate 87/287, the Route 
9W cross-over (to the west), described in greater detail below.  

At Piermont Avenue, the new westbound maintenance ramp for the Replacement 
Bridge Alternatives would touch down within NYSTA’s existing maintenance area on the 
west side of Piermont Avenue. This change would not substantially alter the visual 
character or quality of the view from Piermont Avenue where the maintenance ramp 
and NYSTA facility are already present. It would also not impact motorists and cyclists 
traveling on Piermont Avenue/River Road to and from Grand View-on Hudson. 

The reconfiguration and shift south of the eastbound maintenance ramp to River Road 
would require removal of the vegetative buffer along the south side of the highway right-
of-way. Properties south of the proposed new maintenance ramp on Ferris and Bight 
Lanes either have vegetative screenings on their property that partially screen views to 
Interstate 87/287 or there are more direct views to Interstate 87/287 and the river and 
Westchester beyond (3 River Road at Bight Lane). If a noise barrier is constructed 
along the south side of Interstate 87/298, it would be expected to obstruct views in 
locations where there is visibility to the Hudson River and Westchester County through 
the vegetative buffer. Since this would remove or substantially alter views to visual 
resources, the proposed noise barrier would result in visual impacts.  

As described above, the Route 9W bridge carries pedestrians and bicyclists utilizing the 
Raymond G. Esposito Memorial Trail. The new South Broadway Bridge would not be 
any more visible than the existing bridge in views east from this trail. The new South 
Broadway Bridge would not obstruct views of the limited distant Hudson River vista, 
which would continue to be viewed in context of the chain-link fencing on the bridge and 
the highway signage immediately east of it, which partially obstructs views.  

A small number of sensitive viewers are located adjacent to project elements where 
visual change would be prominent because the work extends beyond the right-of-way. 
Though the small open space on the east side of South Broadway would be reduced in 
size with the bridge approach shifted closer, this would impact few viewers as the park 
is not a visual resource nor does it provide views to visual resources. Residential 
viewers within visual range of the acquisition parcels associated with the construction of 
the new South Broadway Bridge and viewers on the south facing floors of the Bradford 
Mews Apartments would have views altered through the removal of structures and 
vegetative screenings, and increased proximity to project elements. Since the 
acquisition parcels and the Interstate 87/287 right-of-way do not contain visual 
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resources and the project would not obstruct views to visual resources, the project 
would have no adverse visual impacts.  

As discussed above, the greatest number of viewers consists of motorists on Interstate 
87/287. The visual character of the highway would not be substantially altered and no 
prominent visual resources would be affected. In any case, viewers are typically 
traveling at high speeds. Therefore, there would be no adverse impacts to these viewer 
groups.  

9-5-2-2 HUDSON RIVER CROSSING 

Changes to Visual Character 

The Short Span Option would consist of two parallel bridges with road decks supported 
by girders and piers to be constructed approximately 300 feet north of the existing 
bridge. The thickness of the road deck with girders superstructure from the top of the 
piers to the surface of the roadway would be 15 feet. The thickness of the 
superstructure and road deck would be greater than the existing western causeway’s 
but less than the existing portions of the bridge supported on the truss structure (the 
east portion of the west approach, the main spans, and the east approach). With the 
inclusion of the gap between the bridges, the Hudson River crossing under the Short 
Span Option would be 225 feet wide, compared with the 91-foot-wide present crossing. 
As described above, a shared use path would be located on the north side of the 
northern bridge structure. 

The spacing of the piers would be greater than those of the existing Tappan Zee Bridge 
with an average distance between the piers of 230 feet. From the Rockland County 
landing, the approach structure would begin an ascent rather than proceeding as a 
relatively flat causeway. The height of the western approach above the water would be 
considerably higher than much of the existing causeway, with as much as a 70-foot 
difference between the height of the existing approach structure and the new approach 
structure. The Westchester approach would not be substantially different in height.  

The Cable-stayed Option would have four towers (two for each bridge) that would rise 
approximately 400 feet above the road deck. Cables would extend from each tower to 
the road deck, to a distance of up to 300 feet east and west of the towers. The top of 
the towers would be approximately 572 feet above the Hudson River’s mean high-tide 
level. The Arch Option would consist of a steel arch with the curve that would 
commence on either side of the navigational channel and connect to the bases of the 
main span piers on either side of the navigational channel. The curves would meet over 
the middle of the channel and form an arch. The top of the arch would be approximately 
200 feet above the road deck and approximately 372 feet above the Hudson River’s 
mean high-tide level. In comparison, the height of the existing superstructure at the 
navigational channel is 293 feet above the Hudson River’s mean high-tide level. 

The new bridge would be lit for safety and aviation purposes, as is the current bridge. 
Lighting would continue to include standard lamp posts along the roadway. It is also 
envisioned that the superstructure at the main span would be lit—whether the towers 
for the Cable-stayed Option or the Arch Option—which would be in keeping with the 
visual character of the present Hudson River crossing. FAA guidelines for bridge 
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lighting would require similar flashing lights at the top of the main span superstructure 
as are located on the existing bridge.  

Assessment of Impacts 

The height of the west approach and the superstructure at the navigational channel 
would be greater than the existing under both the Cable-stayed and Arch Options. 
Though at a greater height, both the Cable-stayed and Arch Options would be relatively 
transparent, with the Cable-stayed Option thin members and the Arch Option’s one 
structure—the arch—above the road deck. Although lower in height from the road deck, 
the existing cantilever truss superstructure has a number of structural elements that 
obstruct, rather than permit, views through it. 

The piers would consist of heavy concrete structures close to the water line near the 
Rockland County shoreline that would block views of the water beneath the bridge in 
close proximity. The heights of the piers would increase as the bridge ascends to the 
navigational channel, allowing for views between the bottom of the superstructure and 
the water. Because of the greater height of the eastern approach structure above the 
water at take off from the Westchester landing, there would be views beneath the 
bridge and between the piers that would not occur at the Rockland County landing. The 
pier spacing for both the eastern and western approaches would be greater than 
existing conditions, with the spacing almost double that for the Rockland County 
approach, and over double that for the Westchester County approach. However, in both 
instances, the piers would be thicker than those of the existing bridge. 

At the navigational channel, the bridge would be supported on concrete piers rather 
than steel truss supports as is the main bridge. For the Cable-stayed Option the piers 
supporting the towers would be thicker than those for the approach structures. Under 
the Arch Option, the piers would be structurally linked to the arch structure at the water 
and thus would have a different profile from the existing vertically oriented truss 
structures that support the main spans.  

In general, the overall visual character and high visual quality of the Hudson River 
valley would not be substantially altered by either short span option. As described 
above, the river valley is a visual resource defined by the wide expanse of the river at 
the Tappan Zee, the Palisades Ridge on the west bank and to a lesser extend the 
ridges on the east bank, with the existing Tappan Zee Bridge constructed within this 
natural context. The new Hudson River crossing would be built to the north close to the 
existing bridge structure and would maintain similar curves at the western and eastern 
approach structures as presently exist. Therefore, the location of the Hudson River 
crossing within the natural setting would not substantially differ from existing conditions. 

The change in the bridge’s appearance, both as the alignment shifts to the north and in 
the design of its deck, piers, and main span design, would be discernible to viewers 
who would have varying degrees of sensitivity to the change.  

As has been described in “Methodology,” the effect of the project on viewers would be 
largely contingent upon the extent of the change to visual resources, the proximity of 
the view, the extent of view duration, and the sensitivity of the viewer. No adverse visual 
impacts would occur to motorists crossing the Tappan Zee Bridge in either direction, as 
motorists would continue to have views of the river valley and points of visual interest 
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including the Palisades and Piermont Peninsula, and other built features of historic or 
aesthetic interest including the Tarrytown Lighthouse, Lyndhurst, and the Manhattan 
skyline. Users of the proposed new shared use path would be provided with panoramic 
views of the Hudson River valley, with views to the north unencumbered by views of the 
bridge roadway. The shared use path would be a considerable visual amenity, providing 
a location for viewers to achieve both stationary and transient views of the Hudson 
River and its eastern and western banks. 

Boaters would also continue to have expansive views of the Hudson River, though with 
views of a different bridge structure both in near, medium and far distances and passing 
directly beneath the bridge. 

As shown in Table 9-1 and Figures 9-6 to 9-19, a number of visual simulations have 
been prepared from locations that are at close, middle, and far distances from the 
replacement bridge to give a sense of how views may change. The simulations have 
been selected to account for different types of potentially sensitive viewer groups, 
including residents, park users, and those with views to or from areas of historic and 
cultural prominence. 

Table 9-1
Visual Simulations

Figure 
No. 

Photo 
Locator Location Distance  Significance of View Selection 

Rockland County 

9-6 R1 3 River Road at Bight Lane Near (adjacent 
property) 

Residential and historic property 

9-7 R2 Piermont Avenue, Grand View-on-
Hudson 

Near (0.06 miles) Roadway crossing beneath bridge 

9-8 R3 24 River Road, Grand View-on-
Hudson (former Wayside Chapel) 

Near (0.03 miles) Residential and historic property 

9-9 R4 31 River Road, Grand View-on-
Hudson 

Near (0.09 miles) Residential and historic property 

9-10 R5 74 River Road, Grand View-on-
Hudson 

Near (0.24 miles) Residential and historic property 

9-11 R6 Old Mountain Road near Shadyside 
Avenue, Orangetown 

Middle (0.19 miles) Residential area at a higher elevation 

9-12 R7 Memorial Park, Nyack Middle (1.2 miles) Local waterfront park 

9-13 R8 Rockland Lake State Park, 
Clarkstown 

Far (3.5 miles) High point in state park 

Westchester County 

9-14 W1 Quay Condominiums, Tarrytown Near (0.07 miles) Adjacent residential complex 

9-15 W2 Losee Park, Tarrytown Near (0.33 miles) Local waterfront park 

9-16 W3 Warner Library, Tarrytown Middle (1.2 miles) Public facility with elevated river views 

9-17 W4 Tarrytown Lighthouse Middle (1.0 miles) Historic property viewable in context of 
the bridge 

9-18 W5 Lyndhurst, Tarrytown Middle (1.25 miles) Historic property 

9-19 W6 Mathiessen Park, Irvington Far (2.0 miles) Local waterfront park and MNR 
commuter views 

Notes:  R = Views in Rockland County;  W = Views in Westchester County. 
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As shown in views R1, R2, R3, R4, R5, W1, and W2 (see Figures 9-6, 9-7, 9-8, 9-9, 9-
10, 9-14, and 9-15), close-up viewers would experience a thicker and heavier bridge 
structure. As shown visual simulation R2 (see Figure 9-7), no views to visual resources 
would be obstructed and the change would be restricted primarily to the bridge crossing 
Piermont Avenue/River Road. Viewers would likely consist of pedestrians, cyclists and 
motorists proceeding north and south on Piermont Avenue/River Road. Viewer 
exposure and sensitivity would be low as the views would be transient and not shared 
by a large number of viewers.  

Visual simulation R1 (see Figure 9-6) is taken from the front porch of the property at 3 
River Road (at Bight Lane) within the National Register-eligible River Road Historic 
District. The view towards the Hudson River and Westchester visible above the existing 
causeway would be fully obscured by the greater height and thickness of the Rockland 
County bridge approach. An additional property at 1 River Road at Bight Lane would 
also be impacted, though views from this property are partially screened by trees and 
vegetation. The obstruction of views to the Hudson River and opposite shoreline from 
these residential properties would result in adverse visual impacts.  

Visual simulations R3 (see Figure 9-8) and R5 (see Figure 9-10) are taken from the 
rear of residential properties also located within the National Register-eligible River 
Road Historic District south of the bridge. Visual simulation R4 (see Figure 9-9) is taken 
in front of another residential property located in the National Register-eligible River 
Road Historic District. Views in close proximity to the bridge structure as shown in 
simulation R3 would be available to the residents of the former Wayside Chapel (an 
individually listed property on the National Register) and the home immediately to the 
north (the view is taken from the rear of the Wayside Chapel property which is 
approximately 125 feet from the Rockland County landing). These properties are 
located on a small cove that is denied most views of the river by the bridge to the north 
and wooded property extending further into the river to the south. Views would still 
consist of a bridge approach structure that blocks views of the Hudson River and its 
opposite east bank, but with the bridge structure shifted slightly north, and therefore, 
farther away from these viewers. From this close perspective, the increased bulk of the 
western approach would present a visual change in terms of the greater height of the 
approach structure which would intrude into the sky. However, views of the Hudson 
River and Westchester would be available beneath the road deck superstructure and 
between the piers. Since the bridge approach would not alter views to the Wayside 
Chapel and views from this location would continue to contain a bridge approach 
structure with views of the river in the foreground, the project would not result in an 
adverse impact.  

For viewers located on River Road south of the Wayside Chapel (e.g., south of the 
small cove), the Hudson River crossing is visible from the houses on the east side of 
River Road. The existing Tappan Zee Bridge is visible from the west side of River Road 
above and between the structures located on the east side of River Road. Due to the 
height of the existing causeway, viewers on the west side of River Road can look 
across the causeway to the river and Westchester County. Under the Short Span 
Option, the greater thickness and height of the Short Span Option would obstruct views 
of the Westchester ridgeline and of the Hudson River to residents, depending on viewer 
elevation. This would result in adverse visual impacts to these viewers. 
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Proceeding farther south, the Hudson River crossing is visible to the northeast, but the 
increased distance allows for more generous views of the river (see Figure 9-10). 
There are also generous views afforded of the river in views to the east and southeast 
that do not contain the bridge. The bridge would be a taller structure that would obstruct 
views of the Westchester County ridgeline directly behind it in views to the northeast, 
but would not affect other views east and southeast.  

For those in close proximity to the bridge in Westchester County, the greatest effect 
would be to viewers to the north due to the proposed realignment. Simulation W1 (see 
Figure 9-14) presents views from a residential apartment complex approximately 400 
feet north of the bridge (the Quay Condominiums in Tarrytown). Simulation W2 (see 
Figure 9-15) reflects views from Losee Park, a local park along the river farther north. 
As shown in simulation W1, the new bridge structure would be closer though the view to 
the west and southwest would continue to consist of the approach structure, which 
obstructs views south of the Hudson River and southwest to the opposite west river 
bank. The design of the bridge would also be a visual change, as it would consist of a 
concrete deck set on piers without an intervening truss structure. The greater proximity 
and height of the structure, which would obstruct more views of the opposite shore of 
the river, would also present a visual change to the viewers of the residential complex. 
While viewer numbers would be low, view duration and viewer sensitivity would be high. 
However, viewers would continue to have unobstructed views to the west and 
northwest of the river and Hudson River Valley uninterrupted by a bridge. Since viewers 
would still be afforded unobstructed views of this visual resource, the project would not 
result in adverse visual impacts. 

Moving farther north, visual simulation W2 (see Figure 9-15) depicts how the bridge 
may look compared to existing conditions from Losee Park, and is indicative of how the 
bridge may appear to other nearby viewers including those utilizing the Tarrytown 
marinas or the outdoor restaurant at the marina, MNR commuters utilizing the large 
commuter lot at the Tarrytown Train Station, or residents in the Hudson Harbor 
development north of the commuter lot who have south facing views. At approximately 
150 feet closer at this location and at a greater height, the bridge would be a more 
prominent visual presence and would obscure more of the Rockland County shoreline. 
By virtue of the greater height of the towers, the Cable-stayed Option would represent a 
higher intrusion into the sky than the lower Arch Option but the towers and cables would 
have narrow profiles that allow views to pass in between these members. There would 
continue to be views beneath the road deck and between the piers of the water and 
Rockland County shoreline, as well as unobstructed views of the river to the north and 
northwest. Viewer exposure would be high for the park and marina users, and the 
residents at the Hudson Harbor development, but less so for the commuters in the 
Tarrytown MNR station commuter parking lot and passenger platforms who typically 
spend little time in these locations. There would be a lessened visual sensitivity for the 
park viewers, as many of the users visit the park for active recreation.  

Views at a greater distance from the bridge, e.g., at a middle distance of between one 
and two miles, would be more panoramic, encompassing a greater extent of the 
Hudson River and opposite shorelines. As shown in simulations R6, R7, and W3–W5 
(see Figures 9-11, 9-12, 9-16, 9-17, and 9-18), the bridge would continue to appear in 
the foreground in views oriented to that direction, but with less definition of detail. In 
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views directly overlooking the structure at a greater height, as shown in simulation R5, 
the greater width and height of the road deck would be apparent, and a greater portion 
of the western approach would be visible in between the trees and other vegetation on 
the steep incline of the Palisades Ridge that partially obstruct views of the shoreline. 
Simulation W3 (see Figure 9-16), which also shows a viewpoint at a higher elevation, 
but from Westchester, would show how the bridge may appear in context of other 
features located farther down the ridge. Due to the greater height of the structure, both 
the Arch and the Cable-stayed Option would project above the Rockland County ridge 
line, whereas the existing bridge barely does. As described above, the narrow profiles 
of Cable-stayed Option towers and cables allow for views to pass between them and do 
not obstruct views of visual resources.  

At Lyndhurst, where visitors would be engaged in various activities including walking 
the extensive grounds and taking in the views afforded from the property, the proposed 
visual changes would not be substantial (see simulation W5 in Figure 9-18). The 
superstructure of the new bridge would continue to be centered in views northwest, with 
the superstructure of the main span clearly visible above and between the trees located 
on the Lyndhurst property. Both the top of the arch and the tops of the towers with the 
cables would extend above the Rockland County though with visual effects similar to 
those for other views from near and medium distances discussed above. 

In middle distance views from along the water, as shown from Memorial Park in Nyack 
(simulation R7 in Figure 9-12) and the Tarrytown Lighthouse south of Kingsland Point 
County Park (simulation W4 in Figure 9-17), are even more sweeping and panoramic. 
In views towards the direction of the Hudson River crossing, the height of the towers 
and cables for the Cable-stayed Option and of the arch would make the superstructure 
more prominently visible as these elements would project to a greater height above the 
Rockland and Westchester horizons than does the existing cantilever truss 
superstructure, with the Arch Option constituting less of an intrusion due to its lesser 
height than the Cable-stayed Option. In views south of the historic lighthouse from 
Kingsland Point Park, the existing bridge and Cable-Stayed Option better frame the 
structure, as the superstructures rise in peaks on either side of the lighthouse, whereas 
the arch extends behind the lighthouse, reducing its vividness against the surrounding 
sky and Rockland County horizon. However, as a freestanding structure in the river, the 
lighthouse may be viewed from a number of different directions, including views that do 
not include the bridge.  

As shown in simulations R8 and W6, from Rockland Lake State Park and Mathiessen 
Park respectively  (see Figures 9-13 and 9-19), views to the Hudson River crossing at 
between 2 and 3.5 miles away generally reduce the bridge as a focal point and the 
detail of its individual elements, and the bridge becomes part of the larger Hudson 
Valley vista. At such distances, the difference in structure would not impact overall 
views. This is also anticipated to be the case with respect to views from Hook Mountain 
and Nyack Beach State Park, a National Natural Landmark located southeast of 
Rockland State Park, and Tallman Mountain State Park, a National Historic Landmark, 
located south of the bridge. In views south from Hook Mountain and Nyack Beach State 
Park, approximately 3.4 miles north of the bridge, the replacement bridge would cross 
the river north of the existing structure with the superstructure above the main 
navigational channel—either the Cable-stayed or Arch option structure—projecting 
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above the Westchester County ridgeline as does the existing bridge’s cantilever truss. 
Views north from Tallman Mountain State Park would also continue to contain distant 
views of a Hudson River crossing. The sweeping vistas afforded from these more 
distant recreational areas would have a similar visual quality, defined by views of both 
banks of the Hudson River with a bridge crossing in the approximate location as 
existing. 

It is also not anticipated that views from Kykuit, the National Historic Landmark 
Rockefeller Estate in Sleepy Hollow would be impacted. The primary views west and 
northwest to the Hudson River and the Palisades would remain unchanged as the 
replacement bridge would not enter this viewshed. During the winter months, it is 
expected that the replacement bridge would be visible between trees in views 
southwest from the main west terrace as is the existing bridge, but that the foliage 
would continue to screen the Hudson River crossing from view from this location during 
the summer months. The replacement bridge would not be expected to be visible from 
the terraced gardens and would be expected to have visibility, as does the existing 
bridge, from the upper south facing windows of the house.  

As described above, in most cases, the visual changes resulting from the Short Span 
Option would not result in adverse visual impacts. However, a limited number of 
residents on Bight Lane (at River Road), and on River Road with views over the existing 
causeway of the Hudson River and Westchester County would have views obstructed, 
resulting in adverse visual impacts.  

9-5-2-3 WESTCHESTER COUNTY 

Changes to Visual Character  

The modifications to Interstate 87/287 would require reconstruction of the toll plaza, the 
westbound on-ramp from Interchange 9 (Route 9), and the existing NYSTA 
maintenance facility at Interchange 9 (Route 9). 

Upon project completion, the tolls would be in the approximate location as present, but 
shifted south as part of the alignment of the new eastbound roadway. A new toll plaza 
building would be built which would be of a comparable size to the existing structure. 
Work would be almost fully contained within the right-of-way. 

The westbound on-ramp from Interchange 9 (Route 9) would continue to be located 
within the NYSTA’s right-of-way and it is expected that the NYSTA’s facility and state 
police troopers barracks would be relocated onto the site upon project completion.  

Assessment of Impacts 

The alterations to Interstate 87/287 would have no adverse impacts on any sensitive 
viewers. Visibility of the bridge landing to viewers in close proximity is primarily limited 
to the workers and visitors at the office building at 303 South Broadway/Route 9, the 
motorists and pedestrians traveling on the Route 9 bridge over Interstate 87/287, and 
the residents in the southwest buildings of the Quay Condominiums and limited single 
family homes on Van Wart Avenue and Hudson Place. The largest viewer group 
consists of the motorists travelling on Interstate 87/287.  

The visual character of the highway would not substantially change nor would visual 
resources be removed. The closest and most sensitive viewers, the residents at the 



Tappan Zee Hudson River Crossing Project 
Environmental Impact Statement  

 9-24  

Quay Condominiums and on Van Wart Avenue and Hudson Place would continue to 
have views of a highway with a toll plaza. With respect to modifications that would occur 
in the area of the NYSTA facility and the westbound-on ramp from Interchange 9 (Route 
9W), there would be visibility from employees and visitors, such as at the office building 
at 303 South Broadway/Route 9 and other businesses located on South 
Broadway/Route 9. Viewers with greater sensitivity are located in the Tappan Manour 
Condominiums, located across Route 9 from the NYSTA facility. As has been described 
above, mature trees line the sidewalk in front of the condominium complex, partially 
obscuring views, and Route 9, a heavily trafficked road, also intervenes. The NYSTA 
facility is set back from Route 9 behind landscaped areas. Upon project completion, the 
site would contain the same use, though in a new structure and with new landscaping. 
Since residential viewers would continue to view a highway ramp with a NYSTA facility, 
which would continue to be screened by trees, the project would not result in adverse 
impacts on this sensitive viewer group. 

9-5-3 REPLACEMENT BRIDGE ALTERNATIVE—LONG SPAN OPTION 

9-5-3-1 ROCKLAND COUNTY 

Changes to Visual Character 

Due to the greater depth and height of the superstructure under the Long Span 
Alternative, the highway would commence its ascent to the bridge landing farther west 
than under the short span alternative (see Figure 10-8 of Chapter 10, “Historic and 
Cultural Resources”). East of the South Broadway Bridge, the elevation of Interstate 
87/287 would increase in height to the bridge approach, rather than descend as it does 
now. The height of the proposed Interstate 87/287 roadway would be approximately 40 
feet higher than present at takeoff from the Rockland County landing. This would 
require the westbound maintenance ramp to River Road to be approximately 400 feet 
longer and commence farther west than the Short Span Option. The westbound 
maintenance ramp and elevated roadway of Interstate 87/287 would be located south of 
a reconstructed noise barrier adjacent to the Bradford Mews housing complex and the 
Interstate 87/287 roadway. The eastbound maintenance ramp would be approximately 
100 feet longer and also commence farther west than in the Short Span Option.  

The proposed location of the South Broadway Bridge and modifications north and south 
of Interstate 87/287 would be similar to those required for the Short Span Option. 

Assessment of Impacts 

The height of the Interstate 87/287 roadway would increase from 10 to 30 feet in the 
vicinity of the Bradford Mews housing complex. The increased height of the roadway in 
combination with the reconstructed noise barrier (of approximately 20 feet in height) 
would obstruct views from the south facing units. As described above, south facing 
viewers in this residential complex have views obstructed by the existing noise barrier. 
Therefore, the project would not obstruct views to any visual resources not already 
blocked under existing conditions. Viewers in the east-facing upper floors of the 
easternmost residential building in the complex would have views of a larger bridge 
structure in views southeast, but would continue to have views of the river and 
Westchester ridge line in views east and northeast.   
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In views from the south, the increased height of the Interstate 87/287 roadway 
structure) would be most visible to the properties on Ferris and Bight Lanes. In these 
locations, the proposed Interstate 87/287 roadway would be 20 to 35 feet higher than 
existing. Instead of being located in a cut, the new roadway would be approximately 10 
feet higher than the existing elevation of Ferris Lane. While the properties on the 
southeast side of Ferris Lane would be at an elevation that is similar or slightly less than 
the proposed roadway, the properties northeast of Ferris Lane and northwest of Bight 
Lane would be at an elevation 10 to 40 feet lower than the proposed Interstate 87/287 
roadway. Therefore, the Long Span Option would obstruct to varying degrees views of 
the Hudson River and Westchester landmass that are not currently blocked by 
vegetation from these residential properties, which would result in an adverse impact. 

Since the proposed location of the South Broadway Bridge and associated 
modifications north and south of Interstate 87/287 would be similar, the potential impact 
on viewers would be the same as described for the Short Span Option. 

9-5-3-2 HUDSON RIVER CROSSING 

Changes to Visual Character 

The Long Span Option would also consist of two parallel bridges to be constructed 300 
feet north of the existing bridge. The approach structures and main spans would be of 
the same length as the Short Span Option and with similar spacing between the two 
structures as the Short Span Option. The major visual differences between the Short 
Span and Long Span Options are related to a) the spacing between the piers, and b) 
the design of the Long Span Option with a road deck above a truss structure which 
raises the height and thickness of the bridge superstructure. 

The Rockland County approach spans would consist of an average distance between 
the piers of 180 feet (in comparison with the Short Span Option that would have an 
average distance between piers of 96 feet). The Westchester County approach spans 
would have an average distance between the piers of 180 feet (in comparison with the 
Short Span Option that would have an average distance between the piers of 112 feet). 

The superstructure would also be different. Each bridge would have a truss structure 
supported by piers with the road deck located on top of the trusses. The thickness of 
the road deck with the truss structure would be 40 feet between the tops of the piers 
and the surface of the roadway (in comparison with the Short Span Option where the 
thickness of the superstructure/road deck would be 15 feet). This would increase the 
height of the road deck above the Hudson River’s mean high water level at the 
navigational channel to 195 feet (in comparison with 175 feet for the Short Span 
Option). The larger superstructure would still maintain the same vertical clearance at 
the navigational channel as the Short Span Option, of approximately 157 feet above the 
Hudson River’s mean high water level.  

The difference in height of the superstructure (an increase of 25 feet with the Long 
Span Option) would raise the height of the Cable-stayed towers above the Hudson 
River’s mean high tide to 597 feet. It would raise the height of the arch above the 
Hudson River’s mean high tide to 397 feet. 

The proposed lighting would be as described above for the Short Span Option. 
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Assessment of Impacts 

In general the overall existing visual character and high visual quality of the Hudson 
River valley would not be substantially altered. As described above, the river valley is a 
visual resource defined by the wide expanse of the river at the Tappan Zee, the 
Palisades Ridge on the west bank and to a lesser extend the ridges on the east bank, 
with the existing Tappan Zee Bridge a manmade element constructed within the natural 
context. The new Hudson River crossing would be built to the north close to the existing 
bridge structure and would maintain similar curves at the western and eastern approach 
structures as presently exist. Therefore, the location of the Hudson River crossing in the 
natural setting would not substantially differ from existing conditions. 

To viewers in proximity to the bridge approaches, including those residents on Bight 
Lane (at River Road), on River Road in Grand View-on-Hudson, and residing at the 
Quay Condominiums in Tarrytown, the increased height of the superstructure (at 40 
feet) would increase the bulk and height of the approach structures (see visual 
simulations R1, R2, R3, R4 and W1 in Figures 9-6, 9-7, 9-8, 9-9 and 9-14). From 
Rockland County, the truss superstructure would be a greater visual change as the 
existing superstructure of the west causeway of the Tappan Zee Bridge is a relatively 
thin structure that is not supported by a truss. However, as shown in visual simulations 
R2 and R3 (see Figures 9-7 and 9-8), while the road deck would be at a greater height, 
the bottom of the truss would also be at a higher elevation, allowing greater views 
beneath the structure to the Hudson River and sky above it in views from Rockland 
County for those viewers in close proximity along the shoreline. However, as shown in 
visual simulations R1 and R4 (see Figures 9-6 9-9), residents on Bight Lane (at River 
Road) and on River Road with views over the causeway would be affected in a similar 
manner as described above under the Short Span Option. The greater height and 
thickness of the bridge superstructure would obstruct views of the Westchester 
landmass and of the Hudson River, depending on viewer elevation, resulting in adverse 
visual impacts. It is expected that the bridge approach would fully obstruct views of the 
Hudson River and Westchester County from the residential properties on Bight Lane at 
River Road (see visual simulation R1 in Figure 9-6). 

In views from Rockland County at medium and far distances, the greater height of the 
roadway would be a change but at distances of over one mile, such as from local and 
state parks including Memorial Park, Hook Mountain and Nyack Beach State Park, 
Rockland Lake State Park, and Tallman Mountain State Park, vistas afforded from 
these more distant recreational areas would continue to contain both banks of the 
Hudson River with a bridge crossing in the approximate location as existing (see visual 
simulations R7 and R8 in Figures 9-12 and  9-13). 

In views from Westchester County at near, medium, and far distances, the truss 
structure would not be substantially visually different from that on the existing eastern 
approach though the overall height of the approach structure would be taller (see visual 
simulations W1 through W3 in Figures 9-14, 9-15, and 9-16). From the Quay 
Condominiums, the approach structure would be closer, yet its visual character would 
not be substantially different as it would consist of a truss structure supporting a road 
deck, and supported by paired concrete piers. Viewers from this location would 
continue to have unobstructed views northwest of the Hudson River and the opposite 
shoreline. 
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In medium to far views, the greater distance between the piers would constitute a 
positive change over the existing bridge. The greater distance between the piers would 
allow for less obstructed views of the Hudson River beneath the superstructure (see 
visual simulations R7 and W4 through W6, see Figures 9-12, 9-17, 9-18, and 9-19). 
The replacement bridge under the Long Span Option would not enter the principal 
viewshed containing the Hudson River and the Palisades that is afforded from Kykuit, 
the Rockefeller Estate in Sleepy Hollow.  

Similar to the Short Span Option, the greater height of the cable-stayed towers would 
constitute a greater change over the Arch Option, extending approximately 300 feet 
higher than the existing steel truss. This change would not result in adverse visual 
impacts, as the towers have a relatively narrow profile, the cables allow views between 
them, and the visual quality of the river valley would not be substantially altered. 
Westchester County 

The modifications to Interstate 87/287, the toll plaza, and the NYSTA facilities and 
potential impacts on viewers in Westchester County under the Long Span Option would 
be the same as described for the Short Span Option. 

9-6 MITIGATION 

As described above, the construction of a possible new noise wall along the south side 
of the Interstate 87/287 right-of-way in Rockland County and greater height and depth 
of the western approach in the Hudson River under the Short Span Option would 
obstruct views to the Hudson River and Westchester land mass from a limited number 
of residences on Ferris Lane, Bight Lane, and River Road, resulting in adverse visual 
impacts.  

The greater height and depth of the Long Span Option’s superstructure would result in 
adverse visual impacts in locations where residents located south of Interstate 87/287 
in Rockland County (i.e., residents on Ferris Lane, Bight Lane, and River Road) would 
have views of the Hudson River and opposite Westchester shoreline obstructed.  

The project sponsors would work with the affected property owners on Ferris and Bight 
Lanes to develop measures to mitigate adverse visual impacts, such as the planting of 
visual buffers along the right-of-way to screen views of possible noise walls (under the 
Short Span Option) and of the superstructure and road deck (under the Short Span and 
Long Span Alternatives).  

Mitigation of the Short and Long Span Options visual impacts resulting from the greater 
height and depth of the superstructure in the Hudson River, which affects a limited 
number of residents on River Road south of the existing Tappan Zee Bridge, is not 
possible. As has been described in Chapter 2, “Project Alternatives,” the need to adjust 
the grade of the approach structure, and the larger spacing between the bridge piers 
under the Long Span Option (which requires a truss structure to span longer distances) 
results in the greater height and depth of the bridge structure under both design 
options. Measures to avoid, minimize, rectify, or reduce the impact as well as 
compensate for the impact, have not been identified. Therefore, selection of either 
design option would result in unavoidable adverse impacts on visual resources.  
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Chapter 10:  Historic and Cultural Resources 

10-1 INTRODUCTION 

This chapter identifies cultural resources (including architectural and archaeological 
resources) in the area of potential effect for the project, probable impacts on such 
resources, avoidance and minimization of harm to such resources, and coordination 
with appropriate agencies and stakeholders. The potential effects of both project 
construction and project operation on cultural resources are considered in this chapter. 
Construction impacts are also discussed in Chapter 18, “Construction Impacts.” 

The analysis in this Environmental Impact Statement (EIS) was prepared in accordance 
with the procedures of Section 106 of the National Historic Preservation Act of 1966 
(NHPA), as implemented by federal regulations appearing in 36 CFR Part 800, in 
consultation with the New York State Historic Preservation Officer (SHPO) of the New 
York State Office of Parks, Recreation and Historic Preservation (OPRHP), and other 
consulting parties. It was also prepared in accordance with Section 4(f) of the 
Department of Transportation Act of 1966 (see Chapter 23, “Draft Section 4(f) 
Evaluation”). 

10-2 REGULATORY AND GUIDANCE CONTEXT 

10-2-1 NATIONAL HISTORIC PRESERVATION ACT (SECTION 106) 

Section 106 of NHPA mandates that federal agencies consider the effect of their 
actions on any properties listed on or determined eligible for listing on the National 
Register of Historic Places (NR) and afford the federal Advisory Council on Historic 
Preservation (ACHP) a reasonable opportunity to comment on such undertakings. 
Section 101(d)(6)(B) of the NHPA requires the lead federal agency to consult with any 
Indian tribe or Native Hawaiian organization that attaches religious and cultural 
significance to historic properties that may be affected by the undertaking. The lead 
federal agency shall ensure that consultation in the Section 106 process provides the 
Indian tribe or Native Hawaiian organization a reasonable opportunity to identify its 
concerns about historic properties, advise on the identification and evaluation of 
properties, including those of traditional religious and cultural importance, articulate its 
views on the undertaking’s effects on such properties, and participate in the resolution 
of adverse effects. 

The lead federal agency, in consultation with the State Historic Preservation Office 
(SHPO) and appropriate consulting parties, must determine whether a proposed action 
would have any adverse effects on the characteristics of a property that qualify it for the 
NR. Section 106 requires consultation with consulting parties, which in addition to the 
SHPO and ACHP, include federally recognized Indian tribes/Tribal Historic Preservation 
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Officers (THPOs)  or Native Hawaiian organizations, local governments, and other 
individuals and organizations with a demonstrated interest in the project, whose 
participation is subject to approval by the responsible federal agency. Revised Section 
106 regulations became effective in January 2001, with amendments effective in 
August 2004. The basic steps of the Section 106 process are as follows: 

 All properties that may be affected by the project and that are included in or eligible 
for the National Register must be identified by the lead federal agency, in 
consultation with SHPO and any appropriate Indian tribes, Native Hawaiian 
organizations, or consulting parties. If properties are found that may be eligible for 
the National Register or sites of religious or cultural significance to tribal nations, but 
for which no determination has yet been made, the agency consults with the SHPO 
and any participating Indian tribes, Native Hawaiian organizations, or consulting 
parties to determine eligibility or ineligibility. 

 If historic properties that may be affected are identified, the potential effect of the 
proposed project on each property must be evaluated, in consultation with the 
SHPO and any participating Indian tribes, Native Hawaiian organizations, or 
consulting parties, to determine if the project would have adverse effects on them. 
In order to determine potential effects on the historic properties, the Advisory 
Council’s Criteria of Adverse Effect (36 CFR § 800.5(a)(1)) must be applied, in 
consultation with the SHPO and any appropriate Indian tribes, Native Hawaiian 
organizations, or consulting parties, to determine whether adverse effects would 
occur. In general, a proposed project is deemed to have an adverse effect if it may 
cause a change in the quality of the property that qualifies it for inclusion in the 
National Register. The Advisory Council, as well as the SHPO and any participating 
Indian tribes, Native Hawaiian organizations, and consulting parties, is notified of 
any findings of adverse effects. 

 If the analysis indicates that the proposed project may have an adverse effect, 
SHPO and any consulting parties are consulted to seek agreement on ways to 
avoid, minimize, or mitigate adverse effects. This mitigation is typically implemented 
through a Memorandum of Agreement (MOA). The Advisory Council may choose to 
participate in the consultation when there are substantial impacts to historic 
properties, when a case presents important questions of policy or interpretation, 
when there is a potential for procedural problems, or when there are issues of 
concern to Indian tribes or Native Hawaiian organizations. The Advisory Council 
must be invited to participate when the federal agency sponsoring the project wants 
the Council’s involvement and when the project would have an adverse effect on a 
National Historic Landmark. 

 Execution of the MOA and implementation of the terms therein satisfies the 
requirement of Section 106 that the Council be given a reasonable opportunity to 
comment on the undertaking, and demonstrates that the federal agency has taken 
into account the effects of the action.  

FHWA, as the lead agency, issued a notice in the Federal Register on October 12, 
2011 advising the public of the preparation of an EIS and initiating the Section 106 
process. An Effect Finding will be made under Section 106 in accordance with 36 CFR 
800.11 (e). A draft of the Effect Finding Documentation is included in Appendix C. 
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Section 106 consulting parties for the project include NYSDOT and NYSTA (as the 
project applicants), federally recognized Indian tribes, preservation organizations, local 
governments, and individuals. The list of Consulting Parties for the project is appended 
to the Draft MOA included in Appendix C. A meeting was held on December 16, 2011 
to seek and consider views of the consulting parties regarding the project’s effects on 
historic and cultural resources. The APE, historic properties within the APE, and the 
project’s potential effects on historic properties were presented and discussed. The 
DEIS takes into consideration the views expressed by the consulting parties at this 
meeting. A subsequent meeting will be held following publication of the Draft EIS to 
seek input with respect to the findings of the DEIS, including proposed measures to 
avoid, minimize, and mitigate adverse effects on historic properties, and to solicit 
comments on the Draft MOA. 

The review under Section 106 can be conducted in coordination with analyses 
conducted for the National Environmental Policy Act (NEPA). In addition, because the 
views of the public are essential to informed federal decision-making in the Section 106 
process, the public should be informed about the project and its effects on historic 
properties, and given the opportunity to comment. This public comment element can be 
combined with the public participation component required by NEPA. The public 
participation efforts being conducted for the proposed project are described in Chapter 
3, “Process, Agency Coordination, and Public Participation.” 

10-2-2 SECTION 4(f) OF THE U.S. DEPARTMENT OF TRANSPORTATION ACT 

In addition to the NHPA, historic properties are also protected by Section 4(f) of the 
U.S. Department of Transportation (USDOT) Act of 1966.1 The Section 4(f) analysis is 
included in Chapter 23, “Section 4(f) Evaluation.” 

10-2-3 NEW YORK STATE HISTORIC PRESERVATION ACT 

The New York State Historic Preservation Act of 1980 (NYSHPA) closely resembles 
NHPA, and requires that state agencies consider the effect of their actions on 
properties listed on or determined eligible for listing on the State Register of Historic 
Places. When a project is being reviewed pursuant to Section 106 of the NHPA (and 36 
CFR Part 800), the procedures of Section 14.09 of the New York State Historic 
Preservation Act do not apply, and any review and comment by SHPO must be within 
the framework of Section 106 procedures (NYSHPA § 14.09(2)). The project is not 
reviewed separately under Section 14.09 of the NYSHPA. 

10-3  METHODOLOGY 

10-3-1 DEFINITION OF THE AREA OF POTENTIAL EFFECT 

A required step in the Section 106 process is determining the Area of Potential Effect 
(APE), which is defined as “the geographic area or areas within which an undertaking 
may directly or indirectly cause alterations in the character or use of historic properties, 

                                                 
1  Section 4(f) has been now codified as 49 U.S.C. § 303 and 23 U.S.C. 138, although the 

preservation provision is still known as Section 4(f). 
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if such properties exist” (36 CFR § 800.16[d]). The APE is influenced by the scale and 
nature of an undertaking.  

The APE has been developed in consultation with the lead federal agency, SHPO, and 
consulting parties based on proposed work activities and their potential to affect historic 
properties, including potential direct and indirect effects caused by the construction and 
operation of the proposed project, based on information available at this time.  

In general, potential adverse effects on architectural resources can include both direct 
physical effects—demolition, alteration, or damage from construction—and indirect 
effects, such as the introduction of visual, audible, or atmospheric elements that may 
alter the characteristics of the historic property that qualify it for inclusion in the National 
Register in a manner that would diminish the integrity of the property’s significant 
historic features. Archaeological resources are potentially affected by direct impacts 
from construction activity resulting in disturbance to the ground surface (including 
submerged ground surfaces) such as excavation, grading, pile-driving, cutting and 
filling, dredging, and staging. The criteria for adverse effects, as defined by ACHP, are 
described in greater detail below in Section 10-3-3, “Evaluation of Potential Effects on 
Historic Properties.” 

The project has one APE; however, to facilitate the analysis of effects, the APE has 
been subdivided to indicate the area in which the proposed project could cause 
potential direct effects and the area in which the proposed project could cause indirect 
effects. The APE is discussed in greater detail below and depicted in Figure 10-1. 
SHPO has concurred with the definition of the APE in a letter dated October 27, 2011 
(see Attachment F of the Draft Section 106 Effect Finding Documentation included in 
Appendix C) 

Direct effects may include physical damage or destruction of a resource or its setting. 
The portion of the project APE in which there is the potential for the proposed project to 
cause direct effects includes all locations that could potentially be subject to direct 
ground-disturbing activities. Project activities are anticipated to include demolition, 
excavation, pile-driving, cutting and filling, and staging. Figure 10-1 illustrates the 
portion of the APE in which direct effects are possible. 

The direct effects portion of the APE encompasses areas directly affected by the 
construction and operation of the roadway, as follows: 

 Rockland County: includes the existing right-of-way of Interstate 87/287 and areas 
where property would be acquired outside of the right-of-way between the Tappan 
Zee Bridge and Interchange 10 (Route 9W), including to construct the proposed 
shared use path, in South Nyack.  

 Hudson River: includes the Tappan Zee Bridge and its existing right-of-way, the 
footprint of the proposed replacement bridge, and the staging/dredging areas at 
both the Westchester and Rockland landings. 

 Westchester County: includes the existing right-of-way of Interstate 87/287 and an 
area where property would be acquired outside of the right-of-way between the 
Tappan Zee Bridge to Interchange 9 (Route 9) in Tarrytown. 
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Direct and Indirect Effects APEs

Direct Effect Area of Potential Effect (APE)

Indirect Effect Area of Potential Effect (APE)
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The APE in which direct effects could occur consists of horizontal and vertical 
components. The horizontal extent is defined as the footprint of construction activity that 
would result in ground disturbance or other physical impacts to properties. The vertical 
extent varies along the 4-mile-long project area, depending on the type of construction 
activity, for both above-ground and below-ground components.  

As discussed above, indirect effects may include the introduction of visual, audible, or 
atmospheric elements that alter the characteristics of the historic property that qualify it 
for inclusion in the National Register. The portion of the project APE in which indirect 
effects could occur is illustrated in Figure 10-1.  

For work to Interstate 87/287, the APE extends 500 feet from either side of the existing 
centerline of Interstate 87/287 in order to account for both potential direct and indirect 
effects resulting from project construction and operation along Interstate 87/287. As 
described in greater detail in Chapter 9, “Visual and Aesthetic Resources,” the visibility 
of Interstate 87/287 in the land portions of Rockland and Westchester Counties is 
limited, primarily due to vegetative screening and obstructing structures.  

The APE is more expansive in the area that is within visual range of the Tappan Zee 
Bridge to encompass potential indirect effects associated with the replacement bridge. 
The APE for indirect effects extends approximately 1.5 miles south of the existing 
bridge and approximately 1.2 miles north of the existing bridge in both Rockland and 
Westchester Counties. The APE for indirect effects considers the topography and the 
surrounding built environment. It was defined based on extensive surveys undertaken 
on both sides of the Hudson River, stretching from Rockland Lake State Park south to 
Sneden’s Landing in Rockland County and from Ossining south to Dobbs Ferry in 
Westchester County, and visual simulations. The survey and simulations were used to 
determine the visibility of the existing bridge and to identify an appropriate area in which 
effects of a magnitude that could adversely affect the National Register eligibility of a 
historic property may occur. The existing Tappan Zee Bridge can be seen up to 
approximately five miles to the north and south along the shorelines depending on 
weather conditions, but as distance and obstructions increase, the potential for adverse 
visual, audible, or atmospheric effects decrease.  

The APE includes areas that would have the most proximate and unobstructed views to 
the project and areas in which the replacement bridge could potentially adversely affect 
the character or setting of historic properties. In Rockland County, the APE includes 
almost the entire village of Grand View-on-Hudson south of the bridge and areas east 
of Piermont Avenue in South Nyack north to Memorial Park. Memorial Park projects into 
the Hudson River and serves as a natural topographic boundary. In Westchester 
County, the APE encompasses much of the area west of South Broadway in Tarrytown, 
including the Lyndhurst and Sunnyside National Historic Landmarks, to the Irvington 
village line. North of the bridge, the landscape is more densely built. Therefore, the APE 
has been delineated to encompass areas west of River Street/Division Street/Railroad 
Way up to and including the National Register-listed Tarrytown Lighthouse in Sleepy 
Hollow, located at the tip of Kingsland Point Park. Kingsland Point Park extends out into 
the water beyond the vacant General Motors Plant and also serves as a natural 
topographic boundary. Farther east, topography and development obstruct views.   
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The expanded APE in the area surrounding the Hudson River provides sufficient 
coverage to the north, south, east, and west to account for areas from which the 
replacement structure may be visible and in which potential adverse effects could 
occur. Beyond the APE, views of the bridge are generally diminished by distance, 
topography, vegetation and development, and the Replacement Bridge Alternative 
would not alter the character or setting of historic properties in these areas. 

Views from historic properties located at greater distances were considered in the visual 
resources analysis conducted for the project consistent with federal guidance governing 
the preparation of such studies. These analyses are presented in Chapter 9, “Visual 
and Aesthetic Resources.”  

10-3-2 IDENTIFICATION OF HISTORIC PROPERTIES WITHIN THE APE 

The methodology used for identifying historic properties in the project APE is described 
below. Historic properties identified in the project APE are described in Section 10-4, 
“Affected Environment.” 

10-3-2-1 ARCHITECTURAL RESOURCES 

Once the APE was determined, a list of officially recognized architectural resources 
within the APE was compiled. This includes National Historic Landmarks (NHL) and 
properties listed on the State and National Registers (S/NR) or determined eligible for 
such listing. Among the previously recognized historic properties in the APE are Tappan 
Zee Bridge, which was determined eligible for the National Register (NR) in 2003, and 
three NHLs, Lyndhurst, Sunnyside, and the Old Croton Aqueduct which are located in 
Westchester County. A list of potential historic resources within the APE was also 
compiled. These were identified based on field surveys of the APE conducted by 
architectural historians who meet NPS Professional Qualification Standards for 
Architectural History, codified under 36 CFR Part 61, and additional research, including 
the following:  

 Consultation with municipal governments within the historic resources APE to 
determine the extent of their municipal historic preservation regulations, if any. Only 
the Village of Tarrytown had a local preservation ordinance. A list of locally-
designated properties in the APE was compiled. Of these, three properties had not 
yet been reviewed for their NR eligibility and were identified as potential resources. 

 Consultation with local historical societies, local libraries, municipal historians, and 
historic preservation organizations to gather data on historic resources in the APE.  

 Research at multiple repositories in Albany, New York City, and in Rockland and 
Westchester Counties. Information on resources previously determined eligible for 
the S/NR were collected from SHPO’s inventory of historic properties, housed in 
Waterford, New York.   

Potential historic resources comprise properties that may be eligible for listing on the 
S/NR. Criteria for listing on the NR are found in 36 C.F.R Part 60. Districts, sites, 
buildings, structures, and objects are eligible for the State and National Registers if they 
possess integrity of location, design, setting, materials, workmanship, feeling, and 
association, and meet the following Criteria: 
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 Criteria A: Are associated with historic events; 

 Criteria B: Are associated with significant people; 

 Criteria C: Embody distinctive characteristics of a type, period, or method of 
construction, represent the work of a master, possess high artistic value, or are 
otherwise distinguished; or 

 Criteria D: May yield information important in prehistory or history. 

Properties less than 50 years old are not ordinarily eligible.  

Determinations of eligibility are made by the lead federal agency in consultation with 
SHPO and appropriate THPOs and consulting parties. As described in 36 C.F.R § 
800.4(c)(2), “If the agency official determines any of the National Register criteria are 
met and the SHPO/THPO agrees, the property shall be considered eligible for the 
National Register for Section 106 purposes.”  

Properties in APE that were over 50 years old and appeared to meet one or more of the 
Register criteria were identified as potential historic resources. For each of these 
properties, New York State Building-Structure Inventory forms were completed. 
Consistent with Section 106 and procedures agreed upon by SHPO, FHWA, and 
NYSDOT, the NYSDOT Office of Environment submitted documentation for properties 
recommended S/NR eligible and requested SHPO concurrence. Following SHPO 
concurrence, NYSDOT requested and received FHWA concurrence. Copies of 
correspondence relating to the determinations of eligibility are included in Attachment F 
of the Draft Section 106 Effect Finding Documentation in Appendix C.  

A full list of the identified historic properties is contained in Section 10-4, “Affected 
Environment.” 

10-3-2-2 ARCHAEOLOGICAL RESOURCES 

Archaeological Investigations typically proceed in a multi-phase process generally 
consisting of Phase I (determining the presence of archaeological resources through 
documentary research and field testing), Phase II (determining their integrity, 
significance, and S/NR eligibility), and Phase III (avoiding or minimize effects or 
mitigating unavoidable impacts through data recovery or other form of mitigation). The 
need for the next phase is dependent upon the results of the preceding phase. 

As part of the Phase I study for this project, research was conducted at the New York 
State Museum (NYSM) and SHPO to identify previously identified archaeological sites 
located within one mile of the APE for potential direct effects and previously completed 
cultural resource surveys for areas in or adjacent to the APE for potential direct effects 
(see Attachment C of the Section 106 Effect Finding Documentation included in 
Appendix C, which contains copies of relevant archaeological reports and studies). In 
addition, cartographic research and a site walkover survey were conducted to evaluate 
historic and modern land use factors that may have resulted in ground disturbance and 
affected potential archaeological resource preservation. In compliance with applicable 
standards and guidelines for archaeological surveys, including those promulgated by 
the SHPO, New York Archaeological Council, and the Secretary of the Interior, Phase I-
level field testing was subsequently undertaken in parts of the terrestrial portion of the 
APE determined to possess archaeological potential. 
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The research team obtained information on submerged historic resources, potential 
shipwrecks, and submerged landforms sensitive for archaeological resources that may 
be present within the underwater portions of the APE for potential direct effects. The 
potential for shipwrecks and historic resources was assessed through review of 
previously conducted surveys, including remote sensing data, such as sidescan sonar, 
and consultation with staff of the New York State Department of Environmental 
Conservation (NYSDEC), Columbia University’s Lamont-Doherty Earth Observatory 
(LDEO), and SHPO. The potential for submerged landforms was assessed through 
background research and the examination of soil borings performed in the APE for 
potential direct effects. The identification and evaluation of submerged historic 
resources, potential shipwrecks, and submerged landforms sensitive for archaeological 
resources that could be affected by the project is ongoing.  

10-3-3 EVALUATION OF POTENTIAL EFFECTS ON HISTORIC PROPERTIES 

Once the historic properties in the APE were identified, the effects of the project on 
those resources were assessed. As described above, project effects on historic 
properties identified in this chapter may include both direct effects and indirect effects 
resulting from project construction or project operation. Assessments of effects are 
based on the Advisory Council’s Criteria of Adverse Effect codified in 36 CFR § 
800.5(a)(1) and (2). The assessment may result in three possible effects findings: no 
effect; no adverse effect; or adverse effect. According to the Advisory Council’s criteria, 
an adverse effect is found “when an undertaking may alter, directly or indirectly, any of 
the characteristics of a historic property that qualify the property for inclusion in the 
National Register in a manner that would diminish the integrity of the property’s 
location, design, setting, materials, workmanship, feeling, or association.” Examples of 
adverse effects include, but are not limited to “physical destruction or damage of all or 
part of the property;” “removal of the property from its historic location; change of the 
character of the property’s use or of physical features within the property’s setting that 
contribute to its historic significance;” and “introduction of visual, atmospheric, or 
audible elements that diminish the integrity of the property’s significant historic 
features.” Adverse effects may include “reasonably foreseeable effects caused by the 
undertaking that may occur later in time, be farther removed in distance or be 
cumulative.”1 Project-related effects are described below in Section 10-5, 
“Environmental Impacts.” 

10-4 AFFECTED ENVIRONMENT 

10-4-1 ARCHITECTURAL RESOURCES 

Table 10-1 below identifies the historic resources located within the APE. These 
resources are also described below and mapped on Figures 10-2 through 10-6. It 
should be noted that in cases where a portion of a historic property in the APE extends 
outside of the APE, the project’s potential to affect the entire resource is assessed. 
There are two architectural resources within the portion of the APE in which direct 
effects could occur, both of which have been determined S/NR-eligible: the Tappan Zee 
 

                                                 
1 Adverse criteria as set forth in 36 CFR 800.5(a)(2)i, iii, v. 



Blauvelt
State Park

Clausland
Mountain

Park

Rockefeller
State Park

M
etro-N

orth H
udson Li ne

Upper
Nyack

Nyack

South
Nyack

Grand 
View-on
-Hudson

EXISTING
TAPPAN ZEE BRIDGE

Sleepy
Hollow

Tarrytown

Orangetown

Clarkstown Mount
Pleasant

Greenburgh

10

11

H
udson R

iver
Benedict Ave

S
 B

ro
ad

w
ay

Bed
for

d R
d

S 
Br

oa
dw

ay
Main St

S
 B

oulevard

Tw
ee

d 
B

lv
d

Lake Dr

N
 B

ro
ad

w
ay

S Tw
eed Blvd

N
 M

id
la

nd
 A

ve

5th Ave

Depew Ave

6th Ave

Martling Ave

Main St

Wildey St

Clau
sla

nd
 M

ou
nta

in 
Rd

Cedar Hill Ave

Franklin St

W
e stchester County

Roc k land County

Irvington

9

1

11

21

2

12

22

3

13

23

4

14

24

5

15

6

16

7

17

8

18

9

19

10

20

11
.1
1.
11

TAPPAN ZEE HUDSON RIVER CROSSING
Environmental Impact Statement

Figure 10-2
Architectural Resources in APE
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Figure 10-3
Architectural Resources in APE:
Detail of Rockland County North
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Figure 10-4
Architectural Resources in APE:
Detail of Rockland County South
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Figure 10-5
Architectural Resources in APE:

Detail of Westchester County North
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Figure 10-6
Architectural Resources in APE:

Detail of Westchester County South
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Table 10-1
Architectural Resources within the APE

Ref 
No.1 Name Location NHL 

NR 
Listed NR Eligible

1 
Tappan Zee Bridge (BIN 
5516340) Interstate I-87/287 over the Hudson River   X 

Rockland County 

2 
South Nyack Historic 
District* South Nyack   X 

3 129 Piermont Avenue* South Nyack   X 

4 135 Piermont Avenue* South Nyack   X 

5 147 Piermont Avenue* South Nyack   X 

6 2 Shadyside Avenue* South Nyack   X 

7 10 Ferris Lane* Orangetown   X 

8 Wayside Chapel** 24 River Road, Grand-View-on-Hudson  X  

9 
River Road Historic 
District* River Road, Grand-View-on-Hudson   X 

Westchester County 

10 Tarrytown Lighthouse Kingsland Point Park, Route 9, Sleepy Hollow  X  

11 
Tarrytown Sewage 
Treatment Plant* Pierson Park, Tarrytown   X 

12 Tarrytown Railroad Station 1 Depot Plaza, Tarrytown   X 

13 
Tappan Landing Historic 
District* 

Tappan Landing Road & North Tappan Road 
Tarrytown   X 

14 
Washington Irving 
Gardens* 300 South Broadway, Tarrytown   X 

15 Old Croton Aqueduct Route 9, Tarrytown X X  

16 99 White Plains Road* Tarrytown   X 

17 100 White Plains Road* Tarrytown   X 

18 Irving Historic District* Van Wart & Paulding Avenues, Tarrytown   X 

19 
Hope United Presbyterian 
Church* 500 South Broadway, Tarrytown   X 

20 
Glenwolde Park Historic 
District* 

Glenwolde Park, Water Street, and Willowbrook 
Avenue, Tarrytown   X 

21 Lyndhurst 635 South Broadway, Tarrytown X X  

22 New County Park Route 9, Tarrytown   X 

23 Sunnyside 1 West Sunnyside Lane, Tarrytown X X  

24 South End Historic District* West side of Route 9, Tarrytown   X 
Notes:  

1Corresponds to Figures 10-2 through 10-6.  
*Determined National Register of Historic Places-Eligible as part of this project 
**Also a contributing resource within S/NR-eligible River Road Historic District, Grand View-on-Hudson, Rockland County 
NHL: National Historic Landmark. 
NR: National Registers of Historic Places. 

 

Bridge and the South Nyack Historic District. There are eight architectural resources 
within the APE for indirect effects in Rockland County (including the South Nyack 
Historic District and 15 architectural resources within the APE for indirect effects in 
Westchester County. These resources are described below. 
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The Tappan Zee Bridge (NR-eligible) was determined eligible for the NR in 2003 under 
Criteria A and C. The bridge carries the New York State Thruway over the Hudson 
River from Rockland County to Westchester County. Rockland County officials began to 
advocate for the construction of a bridge across the river to Westchester County near 
the present-day location of the Tappan Zee Bridge during the early 20th century. 
Studies were undertaken at that time which indicated the depth of bedrock under the 
river bed was too great to permit bridge construction. However, the concept for a 
Hudson River crossing between the counties was explored again roughly 15 years later 
due to the creation of the New York State Thruway Authority (NYSTA) in 1950 and the 
Federal Interstate Highway System in 1954, which illustrated a pressing need for a 
Hudson River crossing between the two counties. In response to this need, the Tappan 
Zee Bridge was constructed between 1952 and 1955. 

Captain Emil H. Praeger, U.S. Navy Retired (1882-1973), served as chief engineer for 
Madigan-Hyland, designers of the bridge. To solve the depth to bedrock problem 
identified in the 1930s, Praeger—who also designed Shea and Dodger Stadiums, the 
Nebraska State Capitol, and the world’s largest telescope in Arecibo, Puerto Rico—
developed an innovative system in which eight buoyant caissons were constructed 
north of the crossing site in a natural clay pit in Grassy Point, the world’s largest natural 
dry dock. Upon their completion, the clay pit was flooded and the caissons were floated 
downriver into place. The completed bridge is a 3.2-mile-long structure supported by a 
substructure consisting of abutments and 197 piers. The piers are erected upon four 
types of foundations, including river-based timber piles and the eight buoyant caissons. 
Piers in the river are protected by upstream and downstream ice breakers, and the 
caissons are also protected by a fender system. In the mid-1980s, notable deterioration 
of the Tappan Zee Bridge was recorded, after which an extensive repair program was 
commenced. Targeted repairs were undertaken through the mid-1990s, including 
repairs to the concrete deck, steelwork, bearings, columns, and piles. Due to the high 
rate of deterioration, major rehabilitation of the deck bearings, barriers, steelwork, and 
concrete were again initiated in September 2007.   

The Tappan Zee Bridge is the longest bridge in the state and one of the longest in the 
country. It also has the world’s ninth longest cantilever span, at 1,212 feet. It has been 
determined eligible for NR listing under Criterion A for its significance in the area of 
transportation and Criterion C for its significance in the area of engineering. Character-
defining features identified in the 2003 SHPO resource evaluation include the bridge’s 
unique caisson support system, the length of its cantilever span, and the total bridge 
length.  

The South Nyack Historic District (determined NR-eligible as part of this project) is 
located within the Village of South Nyack in Rockland County. The historic district is 
characterized by large, Second Empire estates, Queen Anne-style residences, and 
modest residences built in the Tudor, Colonial Revival, and Craftsman styles. The 
district encompasses residences on Piermont, Clinton, Cornelison, Gesner, Glen Byron, 
Mansfield, Smith, and Washington Avenues; Gurnee and Prall Places; South 
Broadway; Tappan Zee Terrace; and Voorhis Point. The district includes 130 
contributing resources and 34 noncontributing resources. It is NR-eligible under 
Criterion A because of the important role that the community, located along the Hudson 
River, played in the residential and industrial development of Rockland County and the 
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Nyacks from the early-19th century to the mid-20th century. It is also eligible under 
Criterion C because it is a cohesive assembly of predominantly residential structures 
built between 1830 and 1935. 

129 Piermont Avenue (determined NR-eligible as part of this project) is located in the 
Village of South Nyack in Rockland County. The property is located over 4,000 feet 
north of the Tappan Zee Bridge, which is visible from the property. The structure, 
constructed in the early 19th century, is a vernacular worker’s residence with a small 
lawn, brick driveway, flagstone path, and mature trees. The 1½-story, rectangular-plan 
frame building is three bays long and two bays wide with vinyl siding and wood 
clapboards. A side-gable roof with asphalt shingles caps the residence with an interior 
rebuilt brick chimney. A single story, flat-roof addition has been added to the rear 
façade. The windows are six-over-six double-hung sash; a glass-and-panel door 
provides access to the interior. The door is protected from the elements by a front-
gabled portico with exposed rafters and supported by wooden posts. The top half of the 
main façade has three three-pane frieze-band windows. This structure is determined 
eligible for listing on the NR under Criterion C as an example of a 19th-century 
vernacular worker’s house.  

135 Piermont Avenue (determined NR-eligible as part of this project) is located in the 
Village of South Nyack in Rockland County. This resource is located over 4,000 feet 
north of the Tappan Zee Bridge, which is visible from the rear of the property. 135 
Piermont Avenue includes a Second Empire-style, 2½-story residence constructed in 
the 1870s and a 20th-century multi-purpose frame garage/boathouse. The residence is 
a rectangular plan building sheathed with wooden clapboards atop a stone foundation. 
A mansard roof tops the structure with an interior brick chimney that has a corbelled 
cap. A tower with mansard-shaped cupola, dormer windows, and bracketed cornices is 
located at the northwest corner. The modern garage/boathouse is situated north of the 
residence. A masonry wall that begins at a masonry post is located along the northern 
edge of the property, separating 135 and 129 Piermont Avenue. Mature trees and 
shrubs and a wide lawn with a view of the river accentuate the rear of the property. The 
residence at 135 Piermont Avenue is eligible for listing on the NR under Criterion C, as 
it is an example of a 19th-century Second Empire residence. 

147 Piermont Avenue (determined NR-eligible as part of this project) is located in the 
Village of South Nyack in Rockland County. This resource is located over 4,000 feet 
north of the Tappan Zee Bridge, which is visible from the rear of the property. 147 
Piermont Avenue includes a 2½-story, T-plan, Queen Anne-style residence constructed 
between the 1880s and 1890s. The building is sheathed in vinyl siding with continuous 
lintels and sills that emphasize its horizontality. There are two sections to the residence. 
The east-west oriented section has an ogee-shaped roof covered with rolled asphalt 
and cornice returns. The north-south oriented section has a pentagonal-shaped roof 
topped with a cupola and a wrap-around porch. The residence at 147 Piermont Avenue 
is determined eligible for listing on the NR under Criterion A because of its association 
with William Voorhis, a prominent resident of South Nyack during the 19th century who 
developed lots along Piermont Avenue and had a role in the local shipbuilding industry. 
The structure also is eligible under Criterion C as an example of a 19th-century eclectic 
Queen Anne-style residence. 
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2 Shadyside Avenue (determined NR-eligible as part of this project) is located south of 
the intersection of Hillside Avenue (US Route 9 West) and Shadyside Avenue in the 
Village of South Nyack in Rockland County. The majority of the property is situated 
within the APE for indirect effects and is approximately 450 feet west of Interstate 
87/287. In this area, Interstate 87/287 is located in a cut and screened from the 
resource by topography, mature vegetation, and residential development. The 
residence is a 2½-story, T-plan, frame building that rests atop a stone-and-concrete 
foundation built in the Gothic Revival style. The exterior is sheathed with wood 
clapboards and the intersecting gable roof is covered with asphalt shingles. The 
structure exhibits pointed windows, oriel windows, and steeply pitched roofs. 
Contextually sensitive modern additions have been constructed on the north and south 
facades. 2 Shadyside Avenue is determined eligible for listing on the NR under Criterion 
C for its architectural significance, as a good example of a mid-to-late 19th-century 
residence with Gothic Revival features. 

10 Ferris Lane (determined NR-eligible as part of this project) is located on the east 
side of Ferris Lane in the Town of Orangetown, immediately south of the Village of 
South Nyack border and west of the Village of Grand View-on-Hudson in Rockland 
County. The property is located on a rise approximately 50 feet from the edge of 
Interstate 87/287 and is screened from Interstate 87/287 by vegetation. The residence 
on this property was constructed ca. 1870 on a residential section of Broadway, and 
moved to its current location in the early 20th century. The house has an L-shaped plan 
with intersecting front gable and side gable sections and is covered in clapboard siding. 
The east façade has a full-length wooden porch with a central gable-front dormer with 
multi-pane windows above the porch on the second floor. The north façade has a bay 
window and decorative embellishment of the gable. A detached frame garage, 
sheathed in weatherboard, is located north of the residence. The residence at 10 Ferris 
Lane is determined eligible for listing on the NR under Criteria Consideration B as a 
moved property, and under Criterion C because it is an example of a turn-of-the-century 
Queen Anne-style residence. 

The former Wayside Chapel (SR- and NR-listed) is located at 24 River Road (Piermont 
Avenue) in Grand View-on-Hudson in Rockland County. It is bounded to the north by 
the Tappan Zee Bridge, to the south and west by residential properties, and to the east 
by the Hudson River. Built from 1867 to 1869, the single-story structure has a stone 
foundation, an exterior of local quarried brownstone and a steep-pitched, slate-tiled 
roof. The church was designed by Daniel Topping Atwood, author of Atwood’s Modern 
American Homestead (1876), and is an unusual expression of Picturesque 
ecclesiastical architecture with Flemish and Gothic Revival elements. A focal point of 
the west elevation is the off-center entry porch which terminates in a stepped gable. 
Below the gable is the main entrance composed of a round-arched aperture containing 
a pair of wood plank doors. On both side walls of the main elevation are single gothic-
arched windows with clear stained-glass. Originally, there was a large rose window 
centered on the north elevation. This area has since been filled to match the 
brownstone. The church was converted into a residence in 1939. As well as being 
individually listed on the S/NR under Criterion C as a rare example of mid-19th century 
Picturesque inspired ecclesiastic architecture in the Village of Grand View-on-Hudson, it 
is a contributing resource in the NR-eligible River Road Historic District. 
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The River Road Historic District (determined NR-eligible as part of this project) is 
located in the Village of Grand View-on-Hudson in the Town of Orangetown in Rockland 
County. The northern portion of the district is adjacent to Interstate 87/287 and the 
approach to the Tappan Zee Bridge; the southern portion of the historic district is 
approximately 1½ miles south of the bridge.  

River Road is a coastal route that overlooks the Hudson River. The west side of the 
road consists of steep and heavily vegetated slopes, while the east side slopes to the 
Hudson River. The road is dotted with mature trees, shrubs, and stone walls associated 
with the residences. The district consists of a variety of historical resources, including 
residences, piers, boathouses, bottling plants, and stone quarries. Overall, the district 
includes 75 contributing resources and 48 non-contributing resources. One of the 
contributing resources—Wayside Chapel at 24 River Road—has been listed on the NR 
(see description above), and 18 others were previously determined eligible for listing on 
the NR. The contributing property at 3 River Road on Bight Lane, an early vernacular 
house with a gambrel roof, is located immediately adjacent to the APE for direct effects. 
This house has been moved twice from its original location at the foot of Salisbury Hill 
(the current location of the NYSTA parking lot near the Tappan Zee Bridge), including at 
the turn of the century and again in 1953 to its present location in conjunction with the 
construction of the Tappan Zee Bridge. Several neighboring properties in the northern 
portion of the historic district are also in close proximity to the APE for direct effects, 
including 13 and 22 River Road. The residences that flank the east and west sides of 
River Road date from as early as the 18th century to as late as the 20th century and 
include a wide range of styles, from Queen Anne, Italianate, Spanish, to the Revival 
styles of Dutch Colonial and Colonial. The district is determined eligible under Criterion 
A because of the role the community played in the development of the area, and under 
Criterion C because it is a cohesive assembly of predominantly residential structures 
that overlooks the Hudson River. 

The Tarrytown Lighthouse (S/NR-listed) is located in the Hudson River, south of 
Kingsland Point Park in the Town of Sleepy Hollow in Westchester County. The 
lighthouse is approximately 5,000 feet north of the Tappan Zee Bridge and visible from 
the bridge. The bridge is also visible behind the lighthouse in views south from 
Kingsland Point Park. The lighthouse was constructed from 1882 to 1883. As the only 
lighthouse in Westchester County, the structure marked a dangerous area when 
commerce on the Hudson River was at its peak. The lighthouse is a five-story, steel 
conical tower with a cellar and lantern deck. Painted white with a black lantern room 
and a red pier, the tower has eight portholes and eight additional windows. The interior 
of the lighthouse is divided between a living room, dining room, and kitchen on the first 
floor and one bedroom on the second and third floors. Today, the Tarrytown Lighthouse 
is the only conical steel lighthouse to be constructed with living quarters and a family 
station in the lower Hudson region.  

The Tarrytown Sewage Treatment Plant (determined NR-eligible as part of this 
project) is located in Pierson Park, on the south side of West Main Street, in the Village 
of Tarrytown in Westchester County. Constructed in 1940, it currently functions as office 
space for the Tarrytown Recreation Department. The plant is located approximately 
2,500 feet north of Tappan Zee Bridge, and the bridge and is fully visible from the plant. 
There are two remaining buildings on the plant property. The Administration building is 
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a 1½-story brick building with Colonial Revival-style influences. The structure is capped 
by a slate-clad hipped roof with a projecting cross gable. A central corbelled chimney 
projects from the roof and an eyebrow vent pierces the western roof slope. The brick 
Digester building comprises north and south cylindrical digester tanks, connected by a 
hyphen. The Tarrytown Sewage Treatment Plant is determined eligible for listing on the 
NR under Criterion A for its associations with development of sewage treatment in 
Westchester County, and an increasing awareness of the impact of pollution on the 
Hudson River. It is also significant as a sewer treatment plant partially funded by the 
PWA during the Great Depression. It is also eligible under Criterion C because it retains 
integrity as an example of a small-scale, Depression-era, Colonial Revival-style sewage 
treatment plant constructed in 1940. 

The Tarrytown Railroad Station (NR-eligible) is located at 1 Depot Plaza in the Village 
of Tarrytown in Westchester County. In addition to its S/NR eligibility, the train station is 
designated a local landmark by the Village of Tarrytown. This single-story stone 
structure was built in 1890 for the Hudson Rail Line and currently is in use by Metro-
North Railroad (MNR) as a commuter rail line to New York City. The building was 
designed in the Richardsonian Romanesque style by Shepley, Rutan, & Coolidge, the 
firm who succeeded H. H. Richardson after his death in 1886. Richardson had begun a 
design commission in 1881 for the Boston & Albany Railroad that included the design of 
over 30 stations. Richardson completed nine stations by the time of his death; Shepley, 
Rutan, & Coolidge subsequently built the remaining stations. The Tarrytown Station is 
unique in that it is one of three stations designed for the Hudson Railroad in the 1890s 
for which the architects are known. It is also one of three stations that were designed by 
Sheply, Rutan, & Coolidge that were not built for the Boston & Albany Railroad. Finally, 
the Tarrytown Station appears to be one of two extant Sheply, Rutan, & Coolidge 
stations featuring a rectangular plan with a rounded end. The Tarrytown Railroad 
Station is located approximately ½ mile north of the bridge. The Tappan Zee Bridge is 
visible from the train platforms and commuter parking lots. The Building-Structure 
Inventory form prepared for the station and SHPO’s correspondence regarding eligibility 
does not identify under which National Register criteria the station is eligible. 

The Tappan Landing Historic District (determined NR-eligible as part of this project) 
is located in the Tappan Landing neighborhood in the Village of Tarrytown in 
Westchester County. The portion of the historic district along the west side of Tappan 
Landing Road and North Tappan Road is within the APE and is located approximately 
450 feet north of Interstate 87/287 and the Tappan Zee Bridge toll plaza. Both roads are 
curvilinear cul-de-sacs set atop sloping land with clear views of the MNR Hudson Line, 
the Hudson River, and the Tappan Zee Bridge. The district consists of single family 
residences constructed during the early 1940s, and includes 20 contributing and 11 
non-contributing resources within the APE. These structures represent a wide variety of 
mid-20th century domestic architectural styles including Colonial Revival, Dutch 
Colonial Revival, and vernacular saltbox-type cottages. The Tappan Landing Historic 
District is determined eligible for listing on the National Register under Criterion A 
because it clearly represents a mid-20th century residential enclave in Tarrytown, and 
under Criterion C because it constitutes an architecturally cohesive community of small 
Colonial Revival-style residences designed to shelter both families and automobiles. 
The layout of Tappan Landing accentuates the natural beauty of the hillside into which it 
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was constructed while the curvilinear dead-end roads provide glimpses of the Hudson 
River. 

Washington Irving Gardens (determined NR-eligible as part of this project) is an 
apartment complex located at 300 South Broadway (Route 9) in the Village of 
Tarrytown in Westchester County. Erected in 1929, Washington Irving Gardens was 
one of the first garden apartments to be constructed in Tarrytown. It exemplified the 
hallmarks of garden apartment construction including ample landscaping, design that 
emphasized sunlight and ventilation and close proximity to transit. The apartment 
building is a brick, six-story, U-plan building in the Colonial style on a four acre lot 
landscaped with mature trees and shrubs. The building is determined eligible for listing 
on the NR under Criterion A as a representation of the evolution of garden apartment 
architecture in Tarrytown in the 1920s and under Criterion C as an example of the 
Colonial Revival style applied to garden apartment buildings. 

The Old Croton Aqueduct (State/National Register-listed, NHL) extends north-south 
through the APE, near Route 9 in Tarrytown in Westchester County. The Croton 
Aqueduct was constructed in 1837-1842 as an enclosed conduit to carry water from the 
Croton River (at the New Croton Dam) to New York City. The Aqueduct originally 
extended 41 miles and includes a number of above grade contributing features 
including the High Bridge in Manhattan; the Overseer’s House and Barn in Dobbs Ferry; 
and culverts, ventilator shafts, and waste weirs along the length of it. The Aqueduct was 
taken out of service in the 1960s, and almost the entire southern portion of the 
Aqueduct in Manhattan south of the High Bridge has been removed. A 26-mile section 
of the Aqueduct in Westchester County is in use as Old Croton Aqueduct State Park, a 
linear recreational trail. Two ventilator shafts, numbered Ventilators 16 and 17 on the 
NR form, are located within the APE. The ventilators are hollow stone cylinders, 10 to 
14 feet high, used to regulate air pressure and allow for access into the conduit. 
Ventilator 16 is located just north of Route 9. Ventilator 17 is located near the estates of 
Sunnyside and Lyndhurst, on the west side of Route 9 in the southernmost portion of 
the APE. The Old Croton Aqueduct is considered significant in the areas of Engineering 
and Urban Planning.  

99 White Plains Road (determined NR-eligible as part of this project) is located in the 
Village of Tarrytown in Westchester County. This resource was formerly known as both 
105 White Plains Road and the Goebel Collectors Club. The property abuts the APE for 
indirect effects and is located approximately 550 feet north of Interstate 87/287. The 
property is screened by development from Interstate 87/287, which is in a cut. 99 White 
Plains Road is a brick, two-story, rectangular-plan, Colonial Revival-style building atop 
a stone foundation. Once a residence, the structure was converted to commercial use 
in the 1970s. A hipped roof sheathed in slate and metal tops the structure and the 
roofline is emphasized by a denticulated cornice. The façade has many embellishments 
including copper collector boxes with decorative designs, stone belt course, full-height, 
hipped-roof projecting bays accented by brick quoins, lintels, and a full-height, recessed 
entry bay set within a stone surround and capped by a denticulated pediment. The 
former Goebel Collectors Club is a designated a local landmark in the Village of 
Tarrytown. The structure at 99 White Plains Road is determined eligible for listing on 
the NR under Criterion C for its architectural significance as an excellent example of a 
Colonial Revival-style building in Tarrytown.  
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100 White Plains Road (determined NR-eligible as part of this project) is located on a 
large lot dominated by a modern office building in the Village of Tarrytown in 
Westchester County. This structure is located 400 feet north of Interstate 87/287, and is 
screened by development and a noise barrier from Interstate 87/287, which is located in 
a cut. 100 White Plains Road is a two-story, rectangular-plan, Neoclassical-style 
building constructed circa 1910. Formerly a residence, it has since been converted into 
an office building. The west, or principal, façade is embellished with Classical detailing. 
A portico with a denticulated cornice is centered above the principal entry, which 
consists of wood double doors set within a broken-scroll pediment with supporting 
pilasters, multi-light transom, and side-lights with circular glass panes. A random-course 
ashlar masonry stone wall flanks a portion of the northern edge of the property along 
White Plains Road. The structure at 100 White Plains Road is determined eligible for 
listing on the NR under Criterion C for its architectural significance as an example of a 
well-preserved, Neoclassical-style building in Tarrytown. The historic setting of this 
resource has been compromised by the construction of a modern office building 
adjacent to the structure; therefore, the NR boundary includes only the building footprint 
of 100 White Plains Road and the stone wall.  

The Irving Historic District (determined NR-eligible as part of this project) is located in 
the Village of Tarrytown in Westchester County. The historic district consists of Van 
Wart and Paulding Avenues and is bound on the south by the Kraft and General Motor 
properties, on the east by South Broadway Route 9), and on the west by the MNR 
Hudson Line and the Hudson River. The district is located approximately 200 feet south 
of the Tappan Zee Bridge toll plaza and Interstate 87/287, and is screened from the toll 
plaza by a noise barrier. Resources in the western end of the district have views toward 
the railroad right-of-way and the Tappan Zee Bridge. The district consists of a mixed-
class community of single- and multi-family residences predominantly constructed 
during the early 19th and the mid-20th centuries and one intact estate (88 Paulding 
Avenue). A variety of domestic architectural styles are represented including Greek 
Revival, Gothic Revival, Colonial Revival, and Italianate. The district includes 19 
contributing resources and 5 non-contributing resources. The historic district is 
determined eligible for listing on the NR under Criterion A as a representation of a 
mixed-class community from the early 19th to mid-20th century, and under Criterion C 
because it includes a variety of intact 19th to mid-20th-century residences constructed 
in a variety of architectural styles. Overall, the historic district visually communicates the 
history of Irving as a working-class community, surrounded by estate development. 

The Hope United Presbyterian Church (First Korean Methodist Church of New York) 
(determined NR-eligible as part of this project) is located at 500 South Broadway in the 
Village of Tarrytown in Westchester County. It is located approximately 500 feet south 
of Interstate 87/287, but is screened from Interstate 87/287 by residential development 
and noise barriers. The property consists of the church, attached social hall, and a 
modern frame shed. The church is an L-shaped, 1½-story, Tudor Revival-style 
structure, built in 1931 and constructed of brick in common bond. A two-story brick bell 
tower is located at the juncture of the L, and an intersecting-gable roof sheathed in slate 
with copper gutters and downspouts top the building. Lancet windows are located 
throughout the building and set in brick surrounds. Situated southeast of the church is a 
one-and-a-half story L-plan, Tudor Revival social hall. It is attached to the church by a 
one-story brick hyphen with a front-gabled slate-covered roof. The social hall is 
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constructed of brick, and, like the hyphen, laid in common bond. The social hall has a 
concrete foundation and a front-gabled slate-covered roof. The roof has two interior 
brick chimneys. The windows are modern multi-pane sash windows with aluminum 
surrounds with brick sills and lintels. The main entry way is located on the west façade 
and features a central wood timber door within a recessed brick arch surround. The 
church is determined eligible under Criterion C as an example of a Tudor Revival-style 
ecclesiastical building and social hall in Tarrytown. 

The Glenwolde Park Historic District (determined NR-eligible as part of this project) 
is located in the Village of Tarrytown in Westchester County. The district is located on 
the east side of South Broadway (Route 9) south of Sheldon Avenue, approximately 
500 feet south of Interstate 87/287. It is screened from Interstate 87/287, which is 
situated in a shallow cut, by residential development and noise barriers. Similar to many 
middle class suburbs in the area, Glenwolde Park was developed on the grounds of a 
mid-19th century estate which was subdivided in response to the expansion of the local 
economy and increase in housing demand that occurred in the early-20th century. The 
district consists of detached, early-20th century, single-family residences representing 
both Tudor Revival and Colonial Revival styles along Glenwolde Park and two units of 
Tudor Revival-style townhouses located on the west side of Walter Street. The 
residences are mostly frame buildings with wood clapboard, brick, or stucco cladding. 
The district contains 10 contributing resources, a contributing road network, and 2 non-
contributing resources. The Glenwolde Park Historic District is determined eligible for 
the NR under Criterion A, as a representation of an early phase in the suburbanization 
of Westchester County, and under Criterion C because it includes highly intact 
examples of Tudor Revival and Colonial Revival-style residences.  

Lyndhurst (NHL, State/National Register-listed), also known as the Jay Gould Estate, 
is located at 635 South Broadway between Route 9 and the Hudson River in Tarrytown 
in Westchester County. In addition to being designated a NHL and listed on the 
State/National Register, Lyndhurst is also designated by the Village of Tarrytown as a 
local landmark. Lyndhurst is an 80-acre estate located approximately 4,000 feet south 
of the Tappan Zee Bridge. Designed in 1838 by Alexander Jackson Davis, Lyndhurst 
became one of Davis’ first designs in the Hudson River Gothic style. The original brick 
and Ossining marble house, now the southern end of the structure, was built for William 
Paulding, a former Mayor of New York. Davis returned from 1864 to 1865 to enlarge the 
house for George Merritt, a New York City merchant. After the house was enlarged, 
Merritt drained 20 acres of the property and constructed a 400-foot-long, U-shaped iron-
and-glass greenhouse. This structure burned down in 1880. In 1881, a new greenhouse 
was constructed by Lord and Burnham for the new owner Jay Gould (1836–1893). The 
property also consists of a gardener’s cottage and gatehouse at the entrances to the 
two driveways, a stable and children’s playhouse to the southeast of the house, the 
Laundry/Guest Cottage to the north, the Northwest Cottage, and the Bowling Alley 
building. 

New County Park (NR-eligible) is a 37-acre parcel of land situated along the west side 
of Route 9 between the estates of Sunnyside and Lyndhurst in the Village of Tarrytown, 
Town of Greenburgh in Westchester County. New County Park appears to have once 
been three separate estates. Each estate had main houses, outbuildings, and 
significant landscapes with views of the Hudson River. Although research is currently 
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incomplete, one of the estates was owned by relatives of Washington Irving. Another of 
the estates, Willowbrook, was reportedly owned by Ambrose C. Kingsland, who served 
as mayor of New York City and initiated the legislation that led to the creation of Central 
Park. George Merritt of Lyndhurst also owned some of the property, and all of it once 
belonged to Anna Gould, who also occupied Lyndhurst. None of the buildings remain 
on the property. The landscape of these estates—designed by George Merritt—does 
remain, however, and includes curvilinear roads, specimen trees, rolling lawns, ponds, 
and retaining walls. The New County Park was determined NR-eligible eligible under 
Criterion C as it embodies the distinctive characteristics of 19th and 20th century estate 
development in Tarrytown. New County Park was also determined NR-eligible as part 
of the South End Historic District (see description below). 

Sunnyside (NHL, State/National Register-listed), the home of Washington Irving 
(1783–1859), is located at 1 West Sunnyside Lane along Route 9 in Tarrytown in 
Westchester County. In addition to being designated a NHL and listed on the 
State/National Register, Sunnyside is also designated by the Village of Tarrytown as a 
local landmark. Sunnyside is a 40-acre estate located approximately 1.5 miles south of 
the Tappan Zee Bridge. Sunnyside (formerly Van Tassel cottage) was originally 
constructed during the second half of the 17th century. Washington Irving acquired the 
property in 1835. Irving hired George Harvey, a Boston architect, to modify the Dutch 
cottage. The gable roof was heightened and covered with red tile. A projected porch 
was added and all of the gables were crowstepped to imitate the Dutch style. In 1847, 
Irving made a final addition to his house when he constructed a three-story stone and 
stuccoed tower at the northeast corner. Irving also created a picturesque landscape 
with wandering paths, groves and vistas to the Hudson River. After Irving’s death, the 
house remained in his family and retained few changes except for the addition onto the 
north of the house in 1896. The house was purchased in 1945 by John D. Rockefeller, 
who helped fund Sleepy Hollow Restorations, the current property owner. Restorations 
that have occurred include the removal of the 1896 addition and the reconstruction of 
the kitchen yard. 

The South End Historic District (determined NR-eligible as part of this project) is 
located in the Village of Tarrytown in Westchester County. The historic district is located 
on the west side of South Broadway (Route 9) and ranges from approximately 3,000 
feet to 1½ miles south of the Tappan Zee Bridge and Interstate 87/287. It is situated 
east of the MNR Hudson Line right-of-way. This area was originally designated a local 
historic district by the Village of Tarrytown Historic Review Board in 1980. The district 
includes multiple estates, including Lyndhurst, Sunnyside, and the estates known as 
Belvedere and Shadowbrook. The Old Croton Aqueduct tunnel extends north-south 
through the historic district but was not identified as a contributing resource to the 
district established in 1980. The South End Historic District includes the stone walls 
along Route 9/South Broadway which are designated as local landmarks by the Village 
of Tarrytown.  

In 2001, Westchester County acquired an L-shaped 37-acre parcel that was originally 
developed into multiple estates in the 19th century and contains foundation remains 
and historic landscape designs (now New County Park). The South End Historic District 
comprises the local historic district created in 1980, the Old Croton Aqueduct, and the 
37-acre parcel, as well as a portion of a defunct water supply system, foundation 
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remains of former estates, designed landscapes, specimen trees, residential buildings 
and outbuildings. Extant structures represent a variety of architectural styles ranging 
from Dutch Colonial to French Eclectic. Fieldstone walls flanking South Broadway are 
also included within the district. The district is eligible under Criterion A for its direct 
association with Hudson River Valley estates from the 1656-1928 and with the New 
York City’s first drinking water supply system constructed in the 1840s, the Old Croton 
Aqueduct. It is also eligible under Criterion C because it includes a variety of 17th and 
20th-century buildings, including Dutch Colonial, Gothic Revival, French Eclectic, and 
Tudor Revival-style buildings set within landscaped grounds. 

10-4-2 ARCHAEOLOGICAL RESOURCES 

A Phase I Archaeological survey was conducted for the entire terrestrial portion of the 
APE for direct effects and no archaeological resources were identified. 

Two classes of potential archaeological resources have been identified within the river 
portion of the APE: a submerged paleo landform that may have been occupied during 
the prehistoric period and possible historic resources, including shipwrecks, lying on the 
river bottom. Each class of resource is described below.  

10-4-2-1 SUBMERGED PALEO LANDFORM 

Geoarcheology Research Associates (GRA) conducted vibracore sediment sampling of 
the Hudson River bottom sediments in November 2008. The purpose of the 
geoarchaeological investigation was to determine the potential for submerged 
prehistoric archaeological sites to be present in the APE for direct effects.  

A total of four vibracore sediment samples extending up to 10 feet below the sediment-
water interface were collected for this geoarchaeological survey. These sediments were 
analyzed to determine past environmental conditions that may have supported 
occupation of the area by prehistoric people. Samples recovered were analyzed for 
sediment type (e.g., sand, silt, clay, etc.) and presence of faunal material. Radiocarbon 
dating of samples provided dates within the stratigraphic column. 

Geotechnical data collected by other recent surveys in the vicinity of the Tappan Zee 
Bridge was also reviewed by GRA (LDEO 2006a and b; Mueser Rutledge Consulting 
Engineers 2007). This information was combined with data collected from GRA’s 
survey, as well as information from previously identified archaeological sites in the area, 
to help identify environmental conditions during prehistoric times. The presence of 
oysters within the sediment columns was interpreted as an indication of a time period 
capable of supporting oyster harvesting by prehistoric peoples. 

Based on these data, there is a possibility for the presence of deeply buried in situ 
marsh deposits and underlying river terraces (a submerged paleo landform) 
approximately 45 to 50 feet below sea level to the north of the bridge. These deposits 
may contain evidence of prehistoric activity dating to the beginning of the Early Archaic 
Period or the Paleo-Indian Period. The deposits and terraces occur in the vicinity of the 
causeway, in an area extending approximately 1,500 feet from the Nyack shore 
(Larsen, Smith and Schuldenrein 2010:33-34; Mueser Rutledge 2007). 

Additional tighter interval borings to be monitored by a geoarchaeologist are currently 
planned for early 2012 to delineate the extent of the landform within the APE and to 
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determine if resources are present that are considered S/NR eligible. The boring 
program is currently planned to consist of ten pairs of borings performed in the area of 
sensitivity, with each pair positioned at an interval of approximately 250 feet and with 
the borings in each pair positioned approximately 50 feet apart. The portion of each of 
these borings located between approximately 30 and 50 feet below sea level will be 
examined, documented, and sampled for microscopic observation, flotation and 
radiocarbon dating, if appropriate samples are recovered.  

10-4-2-2 SUBMERGED HISTORIC RESOURCES AND POTENTIAL SHIPWRECKS 

SHPO maintains a database of previously identified shipwrecks located within New 
York State waters. A review of this database noted that there were no previously 
identified shipwrecks currently on file with the SHPO within or immediately adjacent to 
the APE for direct effects (Peckham 2010). However, it was also noted that surveys 
conducted in the 1990s and 2000s may have identified shipwrecks that have not yet 
been entered into the SHPO database (IBID). 

A review of the surveys conducted in the 1990s and 2000s noted that ten 
shipwrecks/potential shipwrecks were identified in an area extending 2 miles north and 
approximately ½ mile south of the Tappan Zee Bridge. These shipwrecks were all 
identified in the vicinity of the Hudson River shipping channel. Only one of the potential 
shipwrecks was identified within or directly adjacent to the APE for direct effects; the 
rest of the potential shipwrecks are outside the APE. These survey reports, which 
focused on identifying the presence of remotely sensed anomalies (including 
shipwrecks) on the river bottom, did not provide information on the possible identity of 
these potential shipwrecks (e.g., ship name, type, period of use, time of loss, etc.). 

A survey conducted by LDEO (2006a) identified a total of eight anomalies that may 
represent shipwreck sites. This survey utilized high resolution acoustic mapping and 
sediment deposition sampling of the Hudson River Crossing, along with previously 
collected data from the NYSDEC funded Hudson River Benthic Mapping Project 
(HRBMP) to identify these potential shipwrecks. The eight shipwrecks identified in the 
LDEO report are situated largely within the shipping channel, across an area extending 
one mile north and ½ mile south of the existing Tappan Zee Bridge. One of these 
potential shipwrecks is located within the APE for direct effects. 

A side-scan sonar survey conducted by Alpine Ocean Seismic Survey, Inc. (AOSS) in 
2009 recorded three anomalies identified as shipwrecks in the vicinity of the Tappan 
Zee Bridge. These shipwrecks were also located within the shipping channel, at 
approximately 0.5, 1.3 and 1.5 miles north of the bridge. The location of one of these 
shipwrecks corresponds to a potential shipwreck identified in the LDEO 2006a survey 
report; another corresponds to the location of a wreck depicted on a NOAA chart. None 
of these potential shipwrecks are located within the APE for direct effects. 

Further information regarding the location of previously identified shipwrecks in the 
vicinity of the Tappan Zee Bridge was gathered through a review of historic and modern 
nautical charts prepared by the National Oceanic and Atmospheric Administration 
(NOAA). Nautical charts reviewed dated from the 1850s through the 2000s. None of the 
shipwrecks recorded on the NOAA charts were located within the APE for direct effects. 
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The most recent nautical chart reviewed (NOAA 2006) depicts one shipwreck in the 
shipping channel approximately 1.4 miles north of the existing Tappan Zee Bridge, at 
31 feet below Mean Low Water (MLW). This shipwreck appears to correspond with one 
of the wrecks noted in the AOSS 2009 survey. This wreck was not depicted on earlier 
NOAA charts reviewed for this survey (pre-dating 1996); it is possible that it is the result 
of more recent wreck or it may have only been identified during more recent, intensive 
surveys of the river bottom, post-dating 1996. None of these potential shipwrecks are 
located within the APE for direct effects. 

Additional shipwrecks further upriver were identified in the shipping channel 
approximately 2.3 miles north of the bridge and on the western shore approximately 5.2 
miles north of the bridge in the vicinity of former Rockland Lake Landing (NOAA 1996, 
1969). South of the Tappan Zee Bridge, the closest shipwrecks depicted on the NOAA 
charts were approximately 1.4 miles downriver on the eastern shore of the Hudson. A 
small number of shipwrecks and ruins were also depicted in the vicinity of Piermont 
Pier, along the western shore of the river and around the pier itself, approximately 1.7 
miles south of the bridge (NOAA 2006, 1996, 1969). As noted above, none of these 
archaeological resources are within the APE for direct effects. 

In addition to shipwrecks, a small number of other potential archaeological resources 
were identified on the NOAA charts in the general vicinity of the Tappan Zee Bridge, 
including docks and ruins, which likely refer to the remains of former docks and/or piers. 
Features identified as ruins were typically located at the site of former landings, and 
none of them were identified within or adjacent to the APE for direct effects. 

Two docks/piers were visible on the western shore of the river in the footprint of or 
potentially just north of the existing Tappan Zee Bridge on the 1855, 1865, 1902, and 
1911 NOAA nautical charts. These two piers appear to have been demolished for 
construction of the bridge in the 1950s, as they do not appear on maps post-dating its 
construction. The LDEO (2006a) survey identified pier remains along the Hudson River 
shoreline, particularly along the western shore, which appeared to be associated with 
waterfront house lots (Nitsche May 4, 2010). These dock/pier features are not recorded 
in the archaeological site files of the NYSHPO. 

The following is a summary of additional, ongoing efforts to determine the presence or 
absence of additional submerged historic resources and potential shipwrecks beyond 
those discussed above in the APE for direct effects. The University of Massachusetts 
(UMASS) is currently reviewing all available remote sensing data (summarized above) 
for the APE for direct effects. This data consists of high resolution single and multibeam 
sonar data. Criteria for the identification of anomalies in the data that are potential 
shipwrecks will be developed and applied in the analysis of this data. UMASS will 
prepare a report in compliance with applicable standards and guidelines detailing the 
methods and results of this review for submission to the SHPO.  In addition, if 
appropriate, UMASS underwater archaeologists may undertake diving to visually 
examine any identified submerged historic resources and potential shipwrecks that may 
be affected by the project to determine their significance and S/NR eligibility.  
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10-5 ENVIRONMENTAL EFFECTS 

Section 106 consultation regarding the project’s potential effects on historic properties 
is ongoing and this section of the EIS presents the effects as identified through this 
process and based on available information to date. Consultation will proceed among 
SHPO, ACHP, THPOs, and other consulting parties to finalize and document the effect 
finding under Section 106 in accordance with 36 CFR 800.11(e). Following SHPO 
review and concurrence with the Section 106 Effect Finding Documentation, NYSDOT 
will request that FHWA issue an effect determination for the project. A draft of the 
Section 106 Effect Finding Documentation is included in Appendix C.  

10-5-1 NO BUILD ALTERNATIVE 

The No Build Alternative would involve the continued operation of the existing seven-
lane Tappan Zee Bridge. .As the replacement of the Tappan Zee Bridge and other 
project related work in the Direct APE would not occur under this Alternative, there 
would be no direct effects on the Tappan Zee Bridge or other architectural resources in 
the APE. Any archaeological resources located in the Direct APE would most likely re-
main in place, though disturbance could occur from activities not related to the project.  

Changes to the architectural resources identified above or to their settings may occur 
irrespective of the project. It is possible that some architectural resources in the APEs 
may be removed or deteriorate, while others may be restored. As described in Chapter 
5, “Community Character,” other projects are planned within jurisdictions located in the 
study area. The planned JCC expansion at 425 South Broadway and the proposed 
Jardim Estates subdivision at the former General Motors site, located in or partially 
within the APE in Tarrytown, would not remove or alter historic properties.  

10-5-2 REPLACEMENT BRIDGE ALTERNATIVE 

10-5-2-1 ARCHITECTURAL RESOURCES 

The Replacement Bridge Alternative would replace the existing Tappan Zee Bridge with 
two new structures to the north of its existing location. This section assesses the 
project’s potential to affect Historic Properties, including the replacement of the bridge 
itself and other associated project improvements and alterations, including relocation of 
the South Broadway Bridge in Rockland County and construction of a shared-use path 
on the northern bridge structure. The project’s potential to cause direct and indirect 
effects on architectural resources in the APE is Table 10-2.  

Potential Direct Effects 

There are two historic properties within the Direct APE: the Tappan Zee Bridge and the 
South Nyack Historic District in Rockland County. No architectural resources are 
located in the Westchester County portion of the Direct APE.  

Tappan Zee Bridge 

Though not an alternative being considered in the EIS, as described in Chapter 2, 
“Project Alternatives,” and Chapter 23, “Section 4(f) Evaluation,” the feasibility of 
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Table 10-2
Architectural Resources within the APE

Ref 
No.1 Name Location NHL 

NR 
Listed 

NR 
Eligible 

Potential 
Adverse 
Effect 

1 Tappan Zee Bridge Interstate I-87/287 over the Hudson River   X Direct 

Rockland County 

2 
South Nyack Historic 
District* South Nyack   X Direct 

3 129 Piermont Avenue* South Nyack   X No 

4 135 Piermont Avenue* South Nyack   X No 

5 147 Piermont Avenue* South Nyack   X No 

6 2 Shadyside Avenue* South Nyack   X No 

7 10 Ferris Lane* Orangetown   X No 

8 Wayside Chapel** 24 River Road, Grand-View-on-Hudson  X  No 

9 
River Road Historic 
District* River Road, Grand-View-on-Hudson   X No 

Westchester County 

10 Tarrytown Lighthouse Kingsland Point Park, Route 9, Sleepy Hollow  X  No 

11 
Tarrytown Sewage 
Treatment Plant* Pierson Park, Tarrytown   X No 

12 Tarrytown Railroad Station 1 Depot Plaza, Tarrytown   X No 

13 
Tappan Landing Historic 
District* 

Tappan Landing Road & North Tappan Road 
Tarrytown   X No 

14 
Washington Irving 
Gardens* 300 South Broadway, Tarrytown   X No 

15 Old Croton Aqueduct Route 9, Tarrytown X X  No 

16 99 White Plains Road* Tarrytown   X No 

17 100 White Plains Road* Tarrytown   X No 

18 Irving Historic District* Van Wart & Paulding Avenues, Tarrytown   X No 

19 
Hope United Presbyterian 
Church* 500 South Broadway, Tarrytown   X No 

20 
Glenwolde Park Historic 
District* 

Glenwolde Park, Water Street, and Willowbrook 
Avenue, Tarrytown   X No 

21 Lyndhurst 635 South Broadway, Tarrytown X X  No 

22 New County Park Route 9, Tarrytown   X No 

23 Sunnyside 1 West Sunnyside Lane, Tarrytown X X  No 

24 South End Historic District* West side of Route 9, Tarrytown   X No 
Notes:  

1Corresponds to Figures 10-2 through 10-6.  
*Determined National Register of Historic Places-Eligible as part of this project 

**Also a contributing resource within S/NR-eligible River Road Historic District, Grand View-on-Hudson, Rockland County 

NHL: National Historic Landmark. 

NR: National Registers of Historic Places. 

 

rehabilitating the Tappan Zee Bridge was analyzed in the Alternatives Analysis for 
Rehabilitation and Replacement of the Tappan Zee Bridge Report (March 2009), 
prepared for the Tappan Zee Bridge/I-287 Corridor Project. Four rehabilitation 
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alternatives were evaluated, ranging from an option that would simply upgrade the 
structural elements of the existing bridge with no increase in the number of lanes to 
options that included upgrades to the superstructure of the bridge and construction of a 
new, parallel bridge that, in combination with the existing bridge, would address traffic 
operations on this river crossing. 

The findings of this report were reviewed in the context of the goals and objectives for 
the current project. This review concluded that the Rehabilitation Alternative would not 
be prudent for a number of reasons. All rehabilitation alternatives would involve 
replacement of the existing buoyant foundations, a contributing feature of the NR-
eligible bridge, to meet requirements of seismic criteria. The Rehabilitation Alternative 
would replace much of the existing structure—up to 80 percent of it in certain cases. 
This would result in a cost nearly the same as an entirely new bridge. While the 
Rehabilitation Alternative would meet most current design standards, it would not 
achieve the same engineering performance as a replacement bridge nor would it meet 
all the project goals outlined in Chapter 1, “Purpose and Need.” The replacement of 
most of the existing structure would also have an adverse effect on the character of the 
characteristics that qualify the bridge for the National Register. FHWA and SHPO have 
concurred with the dismissal of rehabilitation options for the Tappan Zee Bridge (see 
Attachment F of the Draft Section 106 Effect Finding Documentation included in 
Appendix C). 

The reuse of the existing Tappan Zee Bridge in tandem with the Replacement Bridge 
Alternative was also considered. Under the Reuse Alternative, FHWA, New York State 
Department of Transportation (NYSDOT), and NYSTA would seek a new owner for the 
existing Tappan Zee Bridge once the Replacement Bridge Alternative is operational. 
The new owner would be responsible for the future use of the bridge in accordance with 
federal, state, and local laws, permits, and approvals and would be responsible for the 
maintenance of the structure. As discussed in greater detail in Chapter 23, “Section 4 (f) 
Evaluation, reuse of the Tappan Zee is not prudent or feasible as upland access would 
be precluded without an alternative upland right-of-way, retention of the bridge would be 
considered an obstruction to navigation, and the cost to rehabilitate the existing 
structure for an alternative use and its continued maintenance would be very high. 

Moving the bridge to an alternative location was also considered but would be very 
difficult. The Tappan Zee Bridge is more than 3 miles long with 198 piers, and the 
removal and relocation of the bridge intact would be infeasible. Disassembly and 
reassembly of the structure would also be extremely difficult given the location, length, 
and age of the Tappan Zee Bridge. Furthermore, the removal of the bridge would likely 
alter or demolish its causeway foundations, buoyant foundations, and cofferdams, 
which are contributing elements to the historic integrity of the bridge. 

Under the Replacement Bridge Alternative, the removal and demolition of the Tappan 
Zee Bridge (S/NR-eligible) cannot be avoided. This would constitute an adverse effect 
on a historic property under Section 106 of NHPA. Measures to minimize and mitigate 
the adverse effect of the project on the Tappan Zee Bridge are described in Section 10-
6 below and are outlined in the Draft Memorandum of Agreement (MOA) for this project, 
included in Appendix C.  
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South Nyack Historic District 

Two contributing properties in the South Nyack Historic District are located within the 
APE for direct effects: 21 Cornelison Avenue and 78 Smith Avenue. The residence at 
21 Cornelison is a four-square, hip-roofed structure built in the early 20th century. The 
residence at 78 Smith Avenue is a Colonial Revival-style building constructed ca. 1910.  

Under the Replacement Bridge Alternative, the South Broadway Bridge over Interstate 
87/287 must be lengthened to allow for a northward shift in the highway alignment to 
meet the new abutments of the Replacement Bridge Alternative as well as to provide for 
the new shared-use path immediately north of the highway lanes (see Figures 10-7 
and 10-8). NYSDOT and NYSTA would acquire property east of South Broadway to 
stage the bridge’s construction. The structure would be erected at that location and 
lifted in place when complete. In this manner, NYSDOT and NYSTA could avoid an 18- 
to 24-month closure of South Broadway. The 21 Cornelison Avenue and 78 Smith 
Avenue properties would be acquired for this purpose. The structures would be 
removed, and the properties would be permanently incorporated into the Interstate 
87/287 and future South Broadway right-of-way. The property at 21 Cornelison Avenue 
would be the future location of the shared-use path, the realigned South Broadway 
Bridge, and landscaped buffer space. The property at 78 Smith Avenue would be the 
future location of the Replacement Bridge Alternative’s shared-use path, a retaining 
wall, and landscaped buffer space.  

As described in greater detail in Chapter 23, “Section 4(f) Evaluation,” alternatives have 
been considered to avoid the adverse effects on these structures: the Southerly 
Alignment in Rockland County Alternative (Replace Tappan Zee Bridge but No South 
Broadway Bridge Replacement), the Replacement of the South Broadway Bridge at the 
Same Location Alternative, and the Reconstruction of the South Broadway Bridge to the 
West Alternative. Under the Southerly Alignment Alternative, Interstate 87/287 would 
maintain its existing alignment west of and beneath the South Broadway Bridge and 
would then shift northward to meet the replacement bridge abutments. The Alternative 
would avoid an adverse effect on the South Nyack Historic District. However, the 
Alternative would result in substandard roadway features, permanent speed restrictions 
on Interstate 87/287, and poor connectivity to the shared-use path, and therefore, it is 
not considered a prudent alternative. 

The Replacement of the South Broadway Bridge at the Same Location Alternative 
would avoid demolition of the 21 Cornelison Avenue property. However, the northward 
shift of the Interstate 87/287 right-of-way, including the shared-use path and a noise 
wall, would move the transportation infrastructure much closer to the house on this 
property and would violate legal light and air requirements for residential structures. 
NYSDOT and NYSTA could acquire the property and maintain the structure, but it may 
not be legally inhabitable due to light and air considerations. The removal of the building 
at 78 Smith Avenue could not be avoided under this alternative; therefore, the 
Alternative would have an adverse effect on the South Nyack Historic District. 

Furthermore, the Replacement of the South Broadway Bridge at the Same Location 
Alternative would lengthen the South Broadway Bridge at its current location within its 
existing right-of-way. During the 12-month or longer reconstruction of South Broadway, 
the bridge would be closed to traffic over Interstate 87/287, and vehicles would be 
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diverted to either Route 9W or Piermont and River Roads (potentially impacting the 
River Road Historic District). This diversion would inconvenience motorists and 
increase travel times, vehicle emissions, and noise. It would also substantially impair 
emergency response for the Village of South Nyack. The modified grade of the new on-
line bridge would also require a new 10-foot-tall retaining wall in front of the South 
Nyack Village Hall, causing an adverse effect on this structure which is also a 
contributing resource in the South Nyack Historic District. Therefore, the Replacement 
of the South Broadway Bridge at the Same Location Alternative is not prudent, as it 
would result in severe social, economic, and environmental impacts, and would not 
avoid an adverse effect to the South Nyack Historic District.  

A third alternative was considered, which is to reconstruct the South Broadway Bridge 
west of its current alignment. This would avoid the adverse effect on 21 Cornelison 
Avenue but the property at 78 Smith Avenue would still need to be incorporated into the 
NYSTA right-of-way and therefore the adverse effect to this property would not be 
avoided. This alternative would impact the eastbound ramp located at the foot of South 
Broadway on the north side of Interstate 87/287, requiring its reconfiguration and taking 
of additional properties within the South Nyack Historic District, or its permanent 
closure, which would substantially inhibit traffic flow and access in eastern Rockland 
County. It would also require the closure of South Broadway for a year during 
construction, thereby diverting traffic to Route 9W or River Road (potentially impacting 
the River Road Historic District and impairing emergency response for the Village of 
South Nyack), and require additional property taking at Elizabeth Place Park. Therefore, 
this alternative would not avoid all adverse effects on the South Nyack Historic District 
and could result in the need to acquire additional historic properties to avoid the 
adverse effect on 78 Smith Avenue. 

The removal of the two residences at 21 Cornelison Avenue and 78 Smith Avenue 
under both the Short Span and Long Span Options would constitute an adverse effect 
on the South Nyack Historic District. Proposed measures to mitigate this direct adverse 
effect on the South Nyack Historic District are described in Section 10-6 below and are 
outlined in the Draft MOA (see Appendix C).  

Measures to Avoid and Minimize Effects 

In addition to the properties located in the APE for direct effects that could be directly 
affected by the project, other historic resources are located outside of the APE for direct 
effects but in close proximity to possible project construction. As stipulated in the Draft 
MOA, in order to avoid accidental damage to adjacent resources as a result of 
construction activities associated with both the Short Span and Long Span Options, all 
appropriate resources would be included in a Construction Protection Plan (CPP). The 
CPP would be prepared in consultation with SHPO, ACHP, consulting parties, and the 
property owners. The CPP would identify the architectural resources to be included in 
the plan. It would also set forth the specific measures to be used and specifications that 
would be applied to protect these architectural resources during the construction period. 
Architectural resources to be included  are expected to include properties in the South 
Nyack Historic District, the River Road Historic District, and 10 Ferris Lane in Rockland 
County and properties in the Irving Historic District in Westchester County. Potential 
construction-period effects are discussed further in Chapter 18, “Construction Impacts.”  
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Potential Indirect Effects 

Twenty-three architectural resources are located within the APE for indirect effects. No 
adverse indirect effects have been identified on architectural resources, as described in 
greater detail below.   

10 Ferris Lane 

In the vicinity of Ferris Lane, the proposed Interstate 87/287 roadway under the Long 
Span Option would be approximately 30 feet higher than existing, with the new roadway 
located about 10 feet higher than Ferris Lane, rather than in a cut (see Figure 10-8). As 
described above, 10 Ferris Lane was moved to its existing location in the early 20th 
century. Since the 1950s, the property’s setting has included Interstate 87/287, which 
has extended in front of the property in a cut and with a substantial vegetative buffer to 
the south. Though separated by the tree buffer located both in the right-of-way and on 
the historic property itself, the higher roadway (and removal of the vegetation in the 
highway’s right-of-way) would alter the setting of the property.  The change would be 
one in which the historic property is located at a higher elevation and with the highway 
beneath it to one in which the highway would extend above the elevation of the 
roadway on which the house is situated.  

Under the Short Span Option, the height of the Interstate 87/287 roadway would 
increase by approximately 5 feet at the eastern end of the property (see Figure 10-7). 
Proposed mitigation for noise impacts may result in the construction of an 
approximately 20-foot-tall noise is proposed along the south side of the Interstate 
87/287 right-of-way.  Under this design option, the noise wall would be introduced as a 
new element in the setting of the property.   

Determined National Register eligible under Criteria Consideration B as a moved 
property, and Criterion C as an example of a turn-of-the-century Queen Anne-style 
residence, the setting of 10 Ferris Lane has been compromised by relocation of the 
structure and by I-87/287, introduced as an intrusion in the property's setting in the 
1950s.  While the proposed elevation of the highway and removal of vegetation under 
the Long Span Option, or introduction of a possible noise wall under the Short Span 
Option, represent a change in existing conditions, these changes would not alter 
contributing elements that qualify the property for inclusion in the National Register, and 
would not adversely affect the property. 

River Road Historic District 

The River Road Historic District in the Village of Grand View-on-Hudson extends 
approximately 1.5 miles from the Tappan Zee Bridge to the south along both sides of 
River Road.  Overlooking the Hudson River, the district is comprised of 75 contributing, 
and 48 non-contributing, resources that attained historic and architectural significance 
between 1732 and 1945. The west side of the road is characterized by steep and 
heavily vegetated slopes of Clausland Mountain; the east side is characterized by land 
that slopes down toward the Hudson River. As suggested by the village name, the 
topographical setting provides a panoramic view of the Hudson River to the east.   

The north end of the district lies adjacent to I-87/287 and the approach to the existing 
Tappan Zee Bridge.  Under the Replacement Bridge Alternative, the proposed 
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alignment would continue in proximity to the northern terminus but avoid direct impacts 
to the district.  Under the Short Span Option, the road deck height would increase in 
elevation by 4-7 feet compared to the existing approach, and under the Long Span 
Option, the height would increase by approximately 30 feet (see Figure 10-7 and 
Figure 10-8). 

On the west side of River Road, the parcel closest to the proposed change contains two 
residential properties, accessed by Bight Lane.  The property at 1 River Road, a non-
contributing residence within the district boundary, and 3 River Road, a contributing 
resource set back at the rear of this parcel of land.  The structure at 3 River Road, an 
18th century Dutch Colonial-style residence, originally stood along the Hudson River, 
and has been moved twice in its history, most recently in 1953 in association with 
construction of the existing bridge.  Though still near the Hudson River, relocation of the 
property has resulted in changes in elevation and spatial relationships relative to the 
Hudson River and other historic properties.  

Resources on the east side of River Road are situated in close proximity to the river, 
and the project would not change this relationship. The Wayside Chapel at 24 River 
Road and the neighboring residence at 22 River Road are located in a cove south of 
the western bridge approach. Both the Short Span and Long Span Options would 
introduce a larger bridge structure into the immediate context of these two contributing 
resources (see visual simulation provided in Figure 9-8). However, the setting of these 
resources and the resources on the west side of River Road already includes the 
existing bridge approach structure.  Under both replacement options the new approach 
structure, though a taller and thicker structure under the both design options, would be 
located at a greater distance from these resources.  

The project would not alter the characteristics that qualify the River Road Historic 
District for inclusion in the National Register, and would have no adverse effects on the 
district.  The Replacement Bridge Alternative does not require the acquisition, removal 
or demolition of land or contributing resources within the district boundaries.   Adjacent 
to the north end of the district, a proposed change in elevation of up to 30 feet under the 
Long Span Option and also increased elevation, thought to a lesser degree, under the 
Short Span Option, would represent a change from existing conditions (see visual 
simulation provided in Figure 9-6), but would not diminish the integrity of setting for the 
district as a whole.  Post-dating the district’s period of significance, the existing Tappan 
Zee Bridge and its western approach have been visual elements of the Hudson River 
viewshed since 1955.   When viewed as a single entity, and within the scale of its total 
expanse, the district would not incur adverse effects to its setting due to the prominence 
of the existing Tappan Zee Bridge as an element within the viewshed. 

South Nyack Historic District 

As described above under “Potential Direct Effects,” the removal of two contributing 
properties within the South Nyack Historic District would constitute a direct effect on the 
South Nyack Historic District.  The Tappan Zee Bridge, though visible from the eastern 
end of the Historic District, does not relate to or contribute to the characteristics that 
qualify the South Nyack Historic District for inclusion in the National Register. 
Therefore, the Replacement Bridge Alternative would not diminish the integrity of 
location, setting, or association of these resources. 
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Other Architectural Resources  

The Replacement Bridge Alternative would not adversely alter the context or setting of 
other architectural resources in the APE. The Tappan Zee Bridge does not relate or 
contribute to the characteristics that qualify any of the architectural resources for 
inclusion in the National Register. These resources have co-existed since the 1950s 
with Interstate 87/287 and the Tappan Zee Bridge, which at the time introduced new 
visual and audible elements into the built context of the APE. As such, the project, to be 
constructed in an alignment close to the existing, would not constitute an adverse 
visual, atmospheric, or audible effect for these properties. The project’s potential to 
affect these other architectural resources in the APE for indirect effects is analyzed 
below. 

In Rockland County, the S/NR-eligible residences at 129 Piermont Avenue (built in the 
early 19th century), 135 Piermont Avenue (constructed in 1870) and 147 Piermont 
Avenue (constructed ca. 1890) are all located in the Village of South Nyack and are 
situated over 4,000 feet north of the Tappan Zee Bridge. The bridge is visible from the 
rear of each of these properties. However, the replacement of the bridge would not 
substantially change the setting of the structure nor would it diminish the integrity of its 
historic features. The project would have no adverse indirect effects on these historic 
resources. 

Also in Rockland County, the residence at 2 Shadyside Avenue, built during the 
second half of the 19th century, is also located in the Village of South Nyack, 
approximately 450 feet west of the New York State Thruway. Interstate 87/287 is 
situated in a cut, and is screened from 2 Shadyside Avenue by topography, mature 
vegetation, and residential development. No indirect adverse effects on 2 Shadyside 
Avenue are anticipated to result from the project. 

The Tarrytown Lighthouse, constructed in the 1880s, is located in the Hudson River, 
south of Kingsland Point Park in the Town of Sleepy Hollow in Westchester County. 
The lighthouse is approximately 5,000 feet north of the Tappan Zee Bridge. The 
Lighthouse has clear views to the Tappan Zee Bridge and the Hudson River. The 
Lighthouse is also clearly visible from the Tappan Zee Bridge and from points north of 
the bridge. As shown in a visual simulation provided as Figure 9-17, the setting of the 
Lighthouse would change somewhat under both bridge replacement options. The 
replacement bridge would differ in design from the existing Tappan Zee Bridge. 
However, because the existing bridge does not relate or contribute to the character-
defining features of the Lighthouse the change in bridge design would not adversely 
affect the context of the Tarrytown Lighthouse. Therefore, no adverse indirect effects on 
the Tarrytown Lighthouse would result from the project.  

Constructed in 1940, the Tarrytown Sewage Treatment Plant is located in Pierson 
Park on the Hudson River shore in the Village of Tarrytown and currently functions as 
office space for the Tarrytown Recreation Department. The replacement bridge under 
either option would not constitute an adverse effect on the property, as it would not 
diminish the integrity of the character-defining features of the resource. The Tarrytown 
Railroad Station is located at 1 Depot Plaza in the Village Tarrytown. This single-story 
stone structure was built in 1890 for the Hudson Rail Line and currently is in use by 
MNR as a commuter rail line to New York City. The building is located approximately ½ 
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mile north of the Tappan Zee Bridge, which is visible from the train platforms and 
commuter parking lots. The project would not block or compromise views that are 
important to the historic context of the railroad station. The replacement of the river 
crossing would not affect the character-defining features of the structure. Therefore, the 
project would have no adverse indirect effect on the Tarrytown Railroad Station. 

The Tappan Landing Historic District is located in the Tappan Landing neighborhood 
in the Village of Tarrytown, approximately 450 feet north of the New York State 
Thruway and the Tappan Zee Bridge toll plaza. Both roads within the Historic District 
are curvilinear cul-de-sacs set atop sloping land that overlooks the Hudson River and 
the Tappan Zee Bridge. The replacement bridge would be located in greater proximity; 
however, the setting of the historic district would not be substantially altered. Therefore, 
the project would have no adverse effect on the Tappan Landing Historic District. 

Washington Irving Gardens is an early 20th-century apartment building at 300 South 
Broadway in the Village of Tarrytown, situated northeast of the Tappan Zee Bridge toll 
plaza and the NYSTA facility on Route 9. It is fully visible from Route 9, but screened 
from the bridge toll plaza and Interstate 87/287 by residential and commercial 
development. The proposed project would not diminish the integrity of the resource’s 
setting or otherwise adversely affect the historic character of the property. Therefore, 
the replacement of the bridge and other infrastructure improvements would have no 
adverse effect on Washington Irving Gardens.  

The Old Croton Aqueduct extends north-south through portions of the Indirect APE, 
near Route 9 in Tarrytown. The Old Croton Aqueduct is largely below ground though 
above ground elements are present in the APE including two ventilator shafts. The 
project would not result in any indirect adverse effects on the below grade aqueduct, 
nor affect the historic character or context of the above ground elements. Therefore, the 
project would not have any adverse effect to the Old Croton Aqueduct. 

The structure at 99 White Plains Road, formerly known as both 105 White Plains Road 
and the Goebel Collectors Club, is in the Village of Tarrytown. In 1979, the Village of 
Tarrytown designated the south, or front, facade a local landmark. The property is 
approximately 550 feet north of Interstate 87/287. It is fully visible from grade-level 
White Plains Road, but is screened by development from Interstate 87/287 which is in a 
cut. The ca. 1900 residence at 100 White Plains Road is located approximately 400 
feet north of Interstate 87/287. The property is fully visible from grade-level White Plains 
Road, but screened by development and a noise barrier from Interstate 87/287 which is 
in a cut. The project would not result in adverse effects to 99 or 100 White Plains Road.  

The Irving Historic District is located in the Village of Tarrytown on the south side of 
Interstate 87/287, immediately south of Tappan Zee Bridge toll plaza. The Historic 
District is screened from the toll plaza by an existing noise barrier and vegetation. 
Therefore, the proposed reconfiguration of the toll plaza is not expected to visually or 
contextually affect the Historic District. Although some properties within the Irving 
Historic District have views of the existing Tappan Zee Bridge, the proposed 
replacement of the bridge would not adversely affect these resources. The Tappan Zee 
Bridge does not relate or contribute to the characteristics that qualify the historic district 
for inclusion in the National Register. The project would be constructed within the 
existing right-of-way, and as such would not alter the setting of this resource, which 
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overlooks the Hudson River, abutting the Interstate 87/287 right-of-way to the north with 
intervening vegetation and a noise barrier. Therefore, the project would not have an 
adverse effect on this resource. 

The Hope United Presbyterian Church (now the First Korean Methodist Church of 
New York), built in 1931, is located at 500 South Broadway approximately 500 feet 
south of Interstate 87/287, which is situated in a shallow cut in this area. The church is 
screened from Interstate 87/287 by residential development and intermittent noise 
barriers that flank Interstate 87/287 to the south. Similarly, the neighboring Glenwolde 
Park Historic District, which consists of early-20th-century residences, is located 
approximately 500 feet south of the highway and is also screened from it by residential 
development and noise barriers. Therefore, the project would not result in an adverse 
effect to the Hope United Presbyterian Church or the Glenwolde Park Historic District. 

Lyndhurst, also known as the Jay Gould Estate, is listed on the S/NR, designated as 
an NHL, and is a Village of Tarrytown landmark. The 80-acre estate is approximately 
4,000 feet south of the Tappan Zee Bridge and has views of the Hudson River and the 
Tappan Zee Bridge. The replacement of the bridge would introduce a Hudson River 
crossing of a different design into the views from this resource (see Figure 9-18). 
However, the replacement bridge would not change aspects of Lyndhurst’s setting that 
contribute to its historic significance nor would it diminish the integrity of the property’s 
significant historic features. Therefore, the project would have no adverse indirect effect 
on Lyndhurst.  

The S/NR-eligible New County Park is a 37-acre parcel along the west side of Route 9 
between the estates of Sunnyside and Lyndhurst in the Village of Tarrytown. The park 
was the former location of three estates; while the estate buildings are no longer extant, 
significant landscape features remain. The proposed replacement bridge would not alter 
the setting or historic characteristics of this resource. Views from this location would 
continue to include the Hudson River and more distant views of the Hudson River 
crossing, though of a different design. The project would have no adverse indirect effect 
on the park. 

Sunnyside, a 40-acre estate formerly the home of Washington Irving (1783–1859), is 
located at 1 West Sunnyside Lane along Route 9 in Tarrytown. Sunnyside is located 
approximately 1.5 miles south of the Tappan Zee Bridge. As described in reference to 
Lyndhurst, above, the proposed replacement of the bridge crossing would introduce a 
new element into the view from Sunnyside. However, the replacement bridge would not 
change aspects of Sunnyside’s setting that contribute to its historic significance nor 
would it diminish the integrity of the property’s significant historic features.  Therefore, 
no adverse indirect effects to Sunnyside would result from the project.  

The South End Historic District is located in the Village of Tarrytown on the west side 
of South Broadway; it ranges from approximately 3,000 feet to 1½ miles south of the 
Tappan Zee Bridge and Interstate 87/287 and includes several of the resources 
described above. The replacement of the river crossing would not meaningfully change 
the historic features of the historic district or its setting. Therefore, the project would 
have no adverse effect on the South End Historic District.  
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Summary 

In summary, though alternatives have been considered to avoid and minimize adverse 
effects to architectural resources, the project would result in adverse effects to the 
Tappan Zee Bridge and the South Nyack Historic District. Proposed measures to 
minimize or mitigate these adverse effects are discussed further in Section 10-6, below.  

As described in Section 10-5-1, “No Build Alternative,” other projects projected in the 
APE would not remove or alter any historic properties. Therefore, there would not be a 
measurable cumulative impact beyond the adverse effects that have been identified 
and are described above.  

10-5-2-2 ARCHAEOLOGICAL RESOURCES 

As discussed in the methodology section of this chapter, effects to archaeological 
resources are only anticipated in the direct effects portion of the APE. Due to the nature 
of this bridge replacement project, it was determined that no potential for Indirect or 
Cumulative Effects exists. As no archaeological resources have been identified on the 
terrestrial portions of the APE for direct effects, no archaeological resources will be 
affected in that portion of the APE.  

As described above, there is a possibility for the presence of deeply buried in situ 
marsh deposits and underlying river terraces approximately 45 to 50 feet below sea 
level to the north of the bridge. These deposits may contain evidence of prehistoric 
activity dating to the beginning of the Early Archaic Period or the Paleo-Indian Period. 
Subsurface disturbance of this landform could result in adverse effects on potential 
archaeological resources.  

Further analysis will be undertaken to determine whether submerged S/NR eligible 
resources are present in the river portion of the APE for direct effects. If submerged 
resources are identified and determined to be S/NR eligible, the project may have an 
adverse effect on those resources as a result of dredging and construction of the 
replacement bridge. The FEIS will provide the results of this further analysis. 
Consultation with SHPO and any appropriate THPOs and consulting parties would be 
undertaken to identify measures to avoid, minimize or mitigate effects to any potential 
S/NR-eligible resources that may be adversely affected by the proposed project.  

10-6 MITIGATION 

10-6-1 ARCHITECTURAL RESOURCES 

An adverse effect finding requires consultation to resolve adverse effects. Alternatives 
considered to avoid and minimize adverse effects to the Tappan Zee Bridge and the 
South Nyack Historic District are described above in Section 10-5, “Environmental 
Effects.” For properties that would be adversely affected by the Project, mitigation 
measures would be developed through consultation among FHWA, NYSDOT, NYSTA, 
SHPO, ACHP, THPOs, and other consulting parties and set forth in the MOA. The Draft 
MOA in Appendix C includes stipulations for proposed mitigation measures for 
consideration during the consultation process.  

The Replacement Bridge Alternative would adversely affect the NR-eligible Tappan Zee 
Bridge by replacing it with a new crossing. Proposed measures to mitigate this direct 
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adverse effect on the Tappan Zee Bridge are described in the Draft MOA. They include 
documentation of the Tappan Zee Bridge following Historic American Engineering 
Record (HAER) standards; production of educational materials interpreting the history 
and significance of the Tappan Zee Bridge for use by local libraries, historical societies, 
and educational institutions; and interpretive signage along the proposed shared-use 
path. An adverse direct effect has also been identified under both Replacement Bridge 
options on the NR-eligible South Nyack Historic District in Rockland County. This effect 
would result from the proposed removal of two contributing resources within that district, 
21 Cornelison Avenue and 78 Smith Avenue. Proposed measures to mitigate this direct 
adverse effect on the South Nyack Historic District are described in the Draft MOA 
included in Appendix C. They may include: planting vegetation along existing and 
proposed noise barriers along the western edge of the district; completing Historic 
American Building Survey (HABS) recordation to document the two contributing 
resources that would be removed; installation of signage interpreting the history and 
architecture of the South Nyack Historic District within the South Nyack Historic District 
or along the shared-use path that would be constructed along the western edge of the 
Historic District as part of the project  

10-6-2 ARCHAEOLOGICAL RESOURCES 

If submerged archaeological resources associated with the Paleo landform are 
identified and determined eligible for inclusion in the National Register of Historic 
Places, FHWA in coordination with NYSTA and NYSDOT, and in consultation with the 
SHPO, ACHP, THPOs, and other consulting parties as appropriate, will consider 
measures to avoid, minimize or mitigate adverse effects on identified resources. 
Geoarchaeological survey work to collect data is proposed in the Draft MOA. 

If S/NR eligible historic resources, such as shipwrecks, are identified on the river 
bottom, consultation will be conducted to consider measures to avoid, minimize, or 
mitigate adverse effects. An appropriate archaeological treatment plan will be 
developed and implemented in coordination with SHPO and consulting parties, as 
appropriate, to mitigate unavoidable adverse effects associated with the project.  
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Chapter 11:  Air Quality 

11-1 INTRODUCTION 

In this chapter, the effect of the project’s operation on air quality is analyzed and 
includes a description of the regulatory context, methods of analysis, existing air quality, 
and the future air quality with the project. Air quality effects during construction are 
analyzed in Chapter 18, “Construction Impacts”. 

Since the project would not increase overall traffic volumes (see Chapter 4, 
“Transportation”), the analysis focuses on changes in roadway and bridge configuration 
which may affect air quality at nearby residential locations and other land uses. 
Regional (i.e., mesoscale) emissions would not change due to the project, and the 
project would not introduce any new permanent stationary sources. 

11-2 REGULATORY CONTEXT 

11-2-1 POLLUTANTS FOR ANALYSIS 

Emissions from motor vehicles result from combustion of fuels—predominantly gasoline 
and diesel. 

Carbon monoxide (CO), particulate matter (PM), volatile organic compounds (VOCs), 
and nitrogen oxides (nitric oxide, NO, and nitrogen dioxide, NO2, collectively referred to 
as NOx) are all emitted from the combustion of both gasoline and diesel. CO emissions 
are predominantly from gasoline combustion. While NOx and PM emissions are mostly 
from diesel combustion, substantial amounts are also emitted from gasoline vehicles.1 
Fine PM is also formed when emissions of NOx, sulfur oxides (SOx, which includes SO2 
and other sulfur oxides), ammonia, organic compounds, and other gases react or 
condense in the atmosphere. Ozone is formed in the atmosphere by complex 
photochemical processes that include NOx and VOCs. 

For microscale on-road emissions, the pollutants of concern include CO and PM, and 
both are included in this analysis for the project. Overall, the efforts to reduce CO 
emissions from motor vehicles due to federal regulations over the past few decades 
have been very successful, and CO concentrations are generally not of concern in New 
York State, although regulations are maintained to ensure continued compliance. VOC 
emissions are mainly of concern as ozone precursors on a mesoscale (regionwide), 
and are, therefore, not addressed here for the microscale analysis of the project.  

                                                 
1
 Light-duty vehicles, which are predominantly gasoline powered, emit these pollutants at a much lower rate than heavy 

diesel trucks, but due to the larger number of light gasoline vehicles, the total amount from light-duty vehicles is 
substantial. 
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As described below, PM is regulated in two size categories: particles with an 
aerodynamic diameter of less than or equal to 2.5 micrometers (PM2.5), and particles 
with an aerodynamic diameter of less than or equal to 10 micrometers (PM10, which 
includes PM2.5). PM2.5 has the ability to reach the lower regions of the respiratory tract, 
delivering with it other compounds that adsorb to the surfaces of the particles, and is 
also extremely persistent in the atmosphere. PM2.5 is mainly derived from combustion 
material that has volatilized and then condensed to form primary PM (often soon after 
the release from a source exhaust) or from precursor gases reacting in the atmosphere 
to form secondary PM. Diesel-powered engines are a substantial source of respirable 
PM, most of which is PM2.5. 

In addition to being a precursor to the formation of ozone, NO2 (one component of NOx) 
is also a regulated pollutant. Since NO2 is mostly formed from the transformation of NO 
in the atmosphere, it has mostly been of concern further downwind from large stationary 
point sources, and not a local concern from mobile sources. (NOx emissions from fuel 
combustion consist of approximately 90 percent NO and 10 percent NO2 at the source.) 
However, with the promulgation of the 2010 1-hour average standard for NO2, local 
sources such as vehicular emissions may become of greater concern for this pollutant, 
and, therefore, NO2 from the project is discussed as well. 

Emissions of sulfur dioxide (SO2) are currently associated mainly with stationary 
sources and with some sources utilizing non-road diesel such as diesel trains and 
marine engines. On-road diesel vehicles currently contribute very little to SO2 emissions 
since the sulfur content of on-road diesel fuel, which is federally regulated, is extremely 
low. Similarly, non-road diesel federal regulations are being phased in by 2012 (with 
minor exceptions as late as 2015, not affecting this project) requiring the phase out of 
sulfur in diesel for all uses. Therefore, SO2 is not currently of concern for on-road 
emissions, and will not be an issue of concern beginning in the near future from 
transportation sources in general. Similarly, lead in gasoline has been banned under 
the Clean Air Act (CAA) and is, therefore, not a pollutant of concern for the project. 
Therefore, SO2 and lead have not been included in this analysis. 

In addition to the criteria pollutants discussed above, non-criteria pollutants may be of 
concern. These pollutants are sometimes referred to as hazardous pollutants or and as 
Mobile Source Air Toxics (MSATs) in the on-road context. Some MSATs such as 
benzene and toluene from vehicles are controlled by fuel and tailpipe emissions 
regulations. Although MSATs are not generally of concern on an areawide basis, 
transportation projects sometimes report area-wide (mesoscale) emissions. The project 
would not increase overall traffic volumes (see Chapter 4, “Transportation”), and 
therefore overall MSAT emissions would not change. 

11-2-2 NATIONAL AND STATE AIR QUALITY STANDARDS 

As required by the CAA, primary and secondary National Ambient Air Quality Standards 
(NAAQS) have been established for six major air pollutants: CO, NO2, ozone, respirable 
PM (both PM2.5 and PM10), SO2, and lead. The primary standards represent levels that 
are designed to protect the public health, allowing an adequate margin of safety. The 
secondary standards are intended to protect the nation’s welfare, and account for air 
pollutant effects on soil, water, visibility, materials, vegetation, and other aspects of the 
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environment. The NAAQS are presented in Table 11-1. The NAAQS for CO, annual 
NO2, and SO2 have also been adopted as the ambient air quality standards for New 
York State, but are defined on a running 12-month basis rather than for calendar years 
only.  

Table 11-1
National Ambient Air Quality Standards (NAAQS)

Pollutant 
Primary Secondary

ppm µg/m3 ppm µg/m3

Carbon Monoxide (CO) 

8-Hour Average (1) 9 10,000 
None 

1-Hour Average (1) 35 40,000 

Lead  

Rolling 3-Month Average NA 0.15 NA 0.15 

Nitrogen Dioxide (NO2) 

1-Hour Average (2) 0.100 188 None 

Annual Average 0.053 100 0.053 100 

Ozone (O3) 

8-Hour Average (3,4) 0.075 150 0.075 150 

Respirable Particulate Matter (PM10) 

24-Hour Average (1) NA 150 NA 150 

Fine Respirable Particulate Matter (PM2.5) 

 Annual Mean NA 15 NA 15 

24-Hour Average (5,6) NA 35 NA 35 

Sulfur Dioxide (SO2) 

1-Hour Average(7) 0.075 196 NA NA 

Maximum 3-Hour Average (1) NA NA 0.50 1,300 

Notes:   
ppm – parts per million 
µg/m3 – micrograms per cubic meter 
NA – not applicable 

All annual periods refer to calendar year. 

PM concentrations (including lead) are in μg/m3 since ppm is a measure for gas concentrations. Concentrations of 
all gaseous pollutants are defined in ppm and approximately equivalent concentrations in μg/m3 are presented. 

(1) Not to be exceeded more than once a year. 
(2) 3-year average of the annual 98th percentile daily maximum 1-hr average concentration. Effective April 12, 

2010. 
(3) 3-year average of the annual fourth highest daily maximum 8-hr average concentration. 
(4)  USEPA has proposed lowering the primary standard further to within the range 0.060-0.070 ppm, and adding a 

secondary standard measured as a cumulative concentration within the range of 7 to 15 ppm-hours aimed 
mainly at protecting sensitive vegetation. A final decision on this standard has been postponed but is expected 
to occur within a few years. 

(5)  Not to be exceeded by the annual 98th percentile when averaged over 3 years. 
(6) USEPA has lowered the NAAQS down from 65 μg/m3, effective December 18, 2006. 
(7)  3-year average of the annual 99th percentile daily maximum 1-hr average concentration. Replaced the previous 

annual- and 24 hour-average standards, effective August 23, 2010. 

Source: 40 CFR Part 50: National Primary and Secondary Ambient Air Quality Standards. 
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11-2-3 NAAQS ATTAINMENT STATUS AND STATE IMPLEMENTATION PLANS 

The CAA, as amended in 1990, defines non-attainment areas (NAA) as geographic 
regions that have been designated as not meeting one or more of the NAAQS. When 
an area is designated as non-attainment by the United States Environmental Protection 
Agency (USEPA), the state is required to develop and implement a State 
Implementation Plan (SIP), which delineates how a state plans to achieve air quality 
that meets the NAAQS under the deadlines established by the CAA, followed by a plan 
for maintaining attainment status once the area is in attainment. SIPs normally include 
emissions budgets for all sources (motor vehicle, nonroad, point sources, and area 
sources) that the NAA is expected to meet. The NAAs containing the project study area 
or part of the study area are presented in Table 11-2. 

Table 11-2
Non-Attainment Areas in the Project Study Area

Pollutant NAA Name Severity Counties 

Ozone New York-N. New Jersey-Long Island, NY-NJ-CT Moderate (designated 
severe for the 1-hour 
ozone standard) 

Bronx 
Kings 
Nassau 
New York 
Queens 
Richmond 
Rockland 
Suffolk 
Westchester 

CO New York-N. New Jersey-Long Island, NY-NJ-CT Maintenance 
(moderate) 

Bronx 
Kings 
Nassau 
New York 
Queens 
Richmond 
Westchester 

PM2.5 New York-N. New Jersey-Long Island, NY-NJ-CT Non-attainment Bronx 
Kings 
Nassau 
New York 
Queens 
Richmond 
Rockland 
Suffolk 
Westchester 
Orange 

Sources: EPA, Greenbook, http://www.epa.gov/oar/oaqps/greenbk/, accessed 2010. 

 

Effective June 15, 2004, USEPA designated New York City and Nassau, Rockland, 
Suffolk, and Westchester counties as a moderate NAA for the 1997 8-hour average 
ozone standard (the NY portion of the New York–Northern New Jersey–Long Island, 
NY-NJ-CT NAA). In 2008, the New York State Department of Environmental 
Conservation (NYSDEC) submitted a proposed motor vehicle emissions budget 
(MVEB) for this NAA for public review and comment, and effective August 17, 2010, 
USEPA determined that said proposed MVEB was adequate for use in transportation 
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conformity analyses. It is this MVEB to which the New York Metropolitan Transportation 
Council’s (NYMTC) Transportation Improvement Program (TIP) and Regional 
Transportation Plan (Plan) have to conform. 

In March 2008 USEPA strengthened the 8–hour ozone standards. SIPs for the new 
8-hour ozone standard will be due three years after the final designations are made. On 
March 12, 2009, NYSDEC recommended that the counties of Suffolk, Nassau, Bronx, 
Kings, New York, Queens, Richmond, Rockland, and Westchester be designated as an 
NAA for the 2008 ozone NAAQS (NY portion of the New York–Northern New Jersey–
Long Island, NY-NJ-CT NAA). EPA has agreed, under consent decree, to promulgate 
area designations for the 2008 ground-level ozone NAAQS no later than May 31, 2012. 

New York County is the only county in the region designated as an NAA for PM10 

(moderate). The five New York City counties and Nassau, Suffolk, Rockland, 
Westchester, and Orange Counties is designated as a PM2.5 NAA (the New York-
Northern New Jersey-Long Island, NY-NJ-CT NAA) due to exceedance of the 1997 
annual average standard. Based on recent monitoring data (2006-2009), annual 
average concentrations of PM2.5 in this area no longer exceed the annual standard. 
USEPA has determined that the area has attained the 1997 annual PM2.5 NAAQS, 
effective December 15, 2010. 

The New York Metropolitan Area (NYMA) is designated as nonattainment with the 2006 
24-hour PM2.5 NAAQS. The NAA includes the same 10-county area originally 
designated as nonattainment with the 1997 annual PM2.5 NAAQS. Based on recent 
monitoring data (2007-2009), 24-hour average concentrations of PM2.5 in this area no 
longer exceed the annual standard. New York has submitted a “Clean Data” request to 
the USEPA. Any requirement to submit a SIP is stayed until EPA acts on New York’s 
request. 

Annual average NO2 concentrations monitored at existing NO2 monitoring stations to-
date have all been lower than the NAAQS. As described above, USEPA has recently 
promulgated a new 1-hour NO2 standard. The existing monitoring data indicates 
background concentrations below the standard at all existing New York State 
monitoring stations. However, NYSDEC has determined that the present monitoring 
does not meet the revised USEPA requirements in all respects and has recommended 
a designation of “unclassifiable” for the entire state. Therefore, it is likely that the NYMA 
will be designated by USEPA as “unclassifiable” at first (January 2012), and then 
designated with a final classification once three years of monitoring data are available 
(2016 or 2017). 

Based on the available monitoring data, all areas in New York State currently meet the 
new 1-hour SO2 standard. Additional monitoring and refined modeling of large sources 
may be required. USEPA plans to make final attainment designations in June 2012, 
based on 2008 to 2010 monitoring data and refined modeling. SIPs for NAAs will be 
due by June 2014. 

In 2002, USEPA re-designated the New York City area, including Westchester County, 
as in attainment for CO. Under the resulting maintenance plan, New York City is 
committed to implementing site-specific control measures throughout the city to reduce 
CO levels, should unanticipated localized growth result in elevated CO levels during the 
maintenance period. There are no site-specific control measures in Westchester 
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County. The approved maintenance plan also includes an MVEB for CO to which the 
seven-county area must conform. 

11-2-4 CONFORMITY WITH STATE IMPLEMENTATION PLANS 

The conformity requirements of the CAA and regulations promulgated thereunder 
(conformity requirements) limit the ability of federal agencies to assist, fund, permit, and 
approve projects in non-attainment or maintenance areas that do not conform to the 
applicable SIP. When subject to this regulation, the lead federal agency is responsible 
for demonstrating conformity of its proposed action. Conformity determinations for 
federal actions related to transportation plans, programs, and projects which are 
implemented, funded, or approved under title 23 U.S.C. or the Federal Transit Act (49 
U.S.C. 1601 et seq.) must be made by the project’s lead federal transportation 
agency—in the case of this project, FHWA—according to the requirements of 40 CFR 
§93, Subpart A (federal transportation conformity regulations). 

The following criteria and procedures apply for projects from a currently conforming TIP 
and regional transportation plan: 

 The project must not cause or contribute to any new localized CO, PM10, and/or 
PM2.5 violations, increase the frequency or severity of any existing CO, PM10, and/or 
PM2.5 violations, or delay timely attainment of any NAAQS or any required interim 
emission reductions or other milestones in CO, PM10, and PM2.5 nonattainment and 
maintenance areas. 

 The project must comply with any PM10 and PM2.5 control measures in the 
applicable implementation plan. This criterion is satisfied if the project-level 
conformity determination contains a written commitment from the project sponsor to 
include in the final plans, specifications, and estimates for the project those control 
measures (for the purpose of limiting PM10 and PM2.5 emissions from the 
construction activities and/or normal use and operation associated with the project) 
that are contained in the applicable implementation plan. 

The Interagency Consultation Group (ICG) in New York State includes representatives 
from the FHWA, USEPA, NYSDEC, New York State Department of Transportation 
(NYSDOT), and the Metropolitan Planning Organizations. The ICG provides 
multi‐agency concurrence on the assumptions and methodologies used in the travel 
demand models, the results of which form the basis of the regional emissions analysis 
in the TIPs and Plans. The modeling inputs and parameters used in the analyses for the 
current NYMTC 2011-2015 TIP and 2035 Plan were established in consultation with the 
NYSDEC and the New York State ICG. 

The ICG determined that the 8-lane Replacement Bridge Alternative is a non-exempt 
project under the air quality conformity regulations and thus must be included in the 
regional transportation emissions analyses. The existing analyses of NYMTC’s current 
conforming Plan and TIP includes the existing operational configuration of a 7-lane 
facility with a movable barrier that provides four lanes in the peak direction. The 8-lane 
alternative without a movable barrier would be operationally very similar. The 8-lane 
alternative will be included in the emission analyses for the amended 2011-2015 TIP 
and 2035 Plan in July, before the Record of Decision for the project is published.  
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Regarding the transportation conformity process for quantitative hot-spot analyses, the 
ICG reviewed and accepted the models, methods and assumptions used in this 
environmental document. 

As described in Chapter 4, “Transportation,” the project is not expected to affect a net 
change in vehicle miles traveled and the ensuing on-road emissions during the 
operation of the project as compared to the future condition included in the currently 
conforming TIP and plan. According to the conformity regulations (40 CFR §93.116), 
the project will not cause or contribute to any new local CO, PM10, and/or PM2.5  
violations, increase the frequency or severity of any existing violations, or delay timely 
attainment of any NAAQS, emissions reductions, or other milestones, if the project is 
not identified in the following criteria (40 CFR §93.123): 

 For projects in or affecting locations, areas, or categories of sites which are 
identified in the applicable implementation plan as sites of violation or possible 
violation; 

 For projects affecting intersections that are at Level-of-Service D, E, or F, or those 
that will change to Level-of-Service D, E, or F because of increased traffic volumes 
related to the project (for PM, this applies only to intersections with a large number 
of diesel vehicles); 

 For any project affecting one or more of the top three intersections in the 
nonattainment or maintenance area with highest traffic volumes or the top three 
intersections in the nonattainment or maintenance area the worst level of service, 
as identified in the SIP. 

In addition, for PM only, procedures for hotspot analysis are required to be used— 

 For new highway projects that have a substantial number of diesel vehicles, and 
expanded highway projects that have a substantial increase in the number of diesel 
vehicles; 

 New bus and rail terminals and transfer points that have a substantial number of 
diesel vehicles congregating at a single location; and 

 Expanded bus and rail terminals and transfer points that substantially increase the 
number of diesel vehicles congregating at a single location. 

In cases other than those described above, the demonstrations required may be based 
on qualitative consideration of local factors, if this can provide a clear demonstration 
that the above requirements (40 CFR §93.116) are met. Since the project is not a new 
highway, will not affect traffic volume or vehicle classification, will not affect any 
intersections, and will not introduce any bus or rail components, hotspot analyses are 
not required for conformity purposes. 

Nonetheless, analyses of the effect of the change in roadway alignment on 
concentrations nearby were prepared to meet the requirements of the National 
Environmental Policy Act (NEPA) and New York State Environmental Quality Review 
Act (SEQRA). The analyses presented below demonstrate that the project would not 
cause or contribute to any new localized CO, PM10, or PM2.5 violations. 
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11-3 METHODOLOGY 

Since the project would not increase traffic volumes and would not reduce levels of 
service (see Chapter 4, “Transportation”), the mobile source assessment is focused on 
potential air quality effects of CO and PM emissions that could result from the project 
roadway reconfiguration. The assessment follows the procedures outlined in NYSDOT’s 
The Environmental Manual (TEM), January 2001, and NYSDOT’s Project Level 
Particulate Matter Analysis Policy, September 2004.  

11-3-1 SCREENING ANALYSIS 

According to the NYSDOT TEM ‘capture criteria,’ CO microscale analysis is required if 
the Build condition level of service is at D, E, or F and the project would result in a 10 
percent or more reduction in the distance between source and receptor (locations 
where potential air quality is analyzed, such as residential or open space locations), and 
if traffic volume screening thresholds would be exceeded. The slight shift in the 
replacement bridge’s location would require an adjustment in the roadway on the bridge 
landing sites and connection to the existing roadway, resulting in the nearest lane being 
closer by more than 10 percent to some adjacent residential locations (and further from 
receptors on the opposite side), and the free flow traffic volumes on the bridge would 
exceed the volume screening threshold. Therefore, a detailed CO analysis was 
conducted in the area of both bridge landings (on the Rockland and Westchester sides). 

The NYSDOT policy, like the conformity hotspot guidance described above, does not 
require analysis for projects that would not result in increased traffic volumes, unless 
other factors have potential to result in increased PM emissions, but does not otherwise 
provide any screening procedures. Although the project would not increase emissions, 
and therefore PM analysis is not strictly required according to the NYSDOT policy, the 
project would shift the roadway source closer to some receptor locations, as described 
above for CO. Therefore, detailed PM analyses were prepared for the same locations 
described above for CO. 

11-3-2 ROADWAY EMISSIONS AND DISPERSION ANALYSIS 

The prediction of vehicle-generated emissions and their dispersion incorporates 
meteorological phenomena, traffic conditions, and physical configurations. Air pollutant 
dispersion models mathematically simulate the combined effect of traffic, meteorology, 
and geometry on pollutant concentrations. The mathematical expressions and 
formulations contained in the various models attempt to describe an extremely complex 
physical phenomenon as closely as possible. However, because all models contain 
simplifications and approximations of actual conditions and interactions, and because it 
is necessary to predict the reasonable worst-case condition, most of these dispersion 
models predict conservatively high pollutant concentrations, particularly under adverse 
meteorological conditions. The mobile source analysis for the project employs a 
modeling approach approved by USEPA. The modeling approach includes a series of 
conservative assumptions relating to meteorology, traffic, and background 
concentration levels which result in a conservatively high estimate of expected 
concentrations. 
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11-3-2-1 VEHICLE EMISSIONS 

Vehicular exhaust emission factors, which were computed by NYSDOT using the 
USEPA Mobile Source Emissions Model, MOBILE6.2,1 and presented in NYSDOT’s 
TEM, were used for the CO and PM dispersion analyses. The database includes 
emission factors by county, vehicle class, roadway functional class, and speed. 
MOBILE6.2 is capable of calculating engine emission factors for various vehicle types, 
based on the fuel type (gasoline, diesel, or natural gas), meteorological conditions, 
vehicle speeds, vehicle age, roadway types, number of starts per day, engine soak 
time, and various other factors that influence emissions, such as inspection 
maintenance programs. 

TEM provides emission factors up to year 2035. Through the consultation with the 
NYSDOT Office of Environment, the analysis used year 2035 emission factors for later 
years, conservatively combining higher emission factors with higher traffic volumes (see 
more below regarding analysis years). 

In addition to exhaust emissions, the PM10 analyses include resuspended road dust. 
Resuspended paved-road dust emission rates were calculated using the procedures 
published by USEPA (USEPA, AP-42, January 2011). According to USEPA’s guidance2 
and in agreement with NYSDOT, PM2.5 fugitive dust is considered negligible and does 
not need to be included in mobile source microscale modeling analysis. Therefore, 
PM2.5 emissions include only engine exhaust, brake wear, and tire wear (from TEM). 

11-3-2-2 ANALYSIS YEARS 

According to the TEM, CO and PM impact analyses are required for the Estimated Time 
of Completion (ETC) and the year with highest corridor emission levels of ETC+10, 
ETC+20, and, for major bridge projects, ETC+30. The ETC for the project is 2017. 

In order to determine the year with the highest corridor emissions, emissions associated 
with the forecasted traffic volumes for each year were calculated. This calculation, 
presented in Table 11-3, incorporates the projected increase in traffic volume in future 
years and the decrease in vehicular emissions associated with improved vehicle 
technology in future years (total emissions = average emission factor  x  traffic volume.) 

The NYSDOT-published emission factors (available up to the year of 2035) generally 
decrease in earlier years, but level off starting in approximately 2027 or soon thereafter. 
Traffic volumes in the study area are projected to increase by about 0.3 percent and 0.2 
per year in the AM and PM periods, respectively. 

                                                 
1
 EPA, User’s Guide to MOBILE6.1 and MOBILE6.2: Mobile Source Emission Factor Model, EPA420-R-

03-010, August 2003. 
2 EPA, Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 

Nonattainment and Maintenance Areas, EPA-420-B-10-040, December 2010 
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Table 11-3 
Net Emission Rate Calculation by Analysis Year 

  2017 2027 2037 2047 

AM Peak Hour 

Total Bridge Traffic Volume 11,783 12,133 12,863 12,863 

CO Factor (g/veh-mile at 55 mph) 3.6 3.3 3.3 3.3 

CO Rate (g/mile at 55 mph) 42,834 40,516 42,960 42,960 

PM2.5 Factor (g/veh-mile at 55 mph) 0.014 0.012 0.012 0.012 

PM2.5 Rate (g/mile at 55 mph) 169 152 155 155 

PM Peak Hour 

Total Bridge Traffic Volume 11,678 11,916 12,408 12,408 

CO Factor (g/veh-mile at 55 mph) 3.6 3.3 3.3 3.3 

CO Rate (g/mile at 55 mph) 42,452 39,795 41,440 41,440 

PM2.5 Factor (g/veh-mile at 55 mph) 0.014 0.012 0.012 0.012 

PM2.5 Rate (g/mile at 55 mph) 168 149 149 149 

Notes: Idle emissions or lower speeds at the toll plaza would result in similar conclusions. 

Sources: Traffic volumes from Paramix model (see Chapter 14, “Transportation”) 

 Emission Rates from NYSDOT’s TEM 

 

The projected emission factors will generally decrease more than the projected 
increase in traffic volumes in early years, and then level off in future years while traffic 
volumes continue to grow. Overall, emissions would be highest in 2017. In 2027 
emissions would be lower than in 2017 due to ongoing improvements in vehicle 
technology in earlier years, and then begin to increase as traffic volumes grow. 
Therefore, detailed air quality analyses were conducted for ETC (2017) and ETC+30 
(2047). 

11-3-2-3 DISPERSION MODEL FOR MICROSCALE ANALYSES 

Maximum CO and PM concentrations resulting from vehicle emissions at the bridge 
landing site in Rockland County were predicted using USEPA’s CAL3QHC model 
version 2.0.1 The CAL3QHC model employs a Gaussian (normal distribution) dispersion 
assumption and includes an algorithm for estimating vehicular queue lengths at signal-
ized intersections. CAL3QHC is used to conservatively predict the dispersion from idling 
and moving vehicles based on peak traffic and meteorological conditions. 

A different modeling approach was used to analyze impacts around the bridge landing 
area in Westchester County, including the bridge’s toll plaza. The toll plaza operates as 
a series of many line sources including queues, and is, therefore, better represented as 
an area source. Area sources are better simulated by the USEPA-approved model 
AERMOD. AERMOD is a steady-state plume dispersion model and simulates 
dispersion from multiple point, area, or volume sources. Dispersion characteristics may 
be selected to model rural or urban conditions, and terrain effects can be modeled to 

                                                 
1
 USEPA, User’s guide to CAL3QHC—A Modeling Methodology for Predicting Pollutant Concentrations 

Near Roadway Intersections, Office of Air Quality Planning and Standards, Research Triangle Park, 
North Carolina, September 1995. 
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reflect simple or complex terrain. The model employs hourly sequential preprocessed 
meteorological data to estimate concentrations for selected averaging times from one 
hour to one year.  

11-3-2-4 METEOROLOGY 

In general, the transport and concentration of pollutants from vehicular sources are 
influenced by three principal meteorological factors: wind direction, wind speed, and 
atmospheric stability. Wind direction influences the direction in which pollutants are 
dispersed from a given source, and wind speed and atmospheric stability affect the 
extent of mixing in the atmosphere.  

Following the TEM and USEPA guidelines1, CAL3QHC computations were performed 
using a wind speed of 1 meter per second, and the neutral stability class, D (for urban 
environments). The wind angle was varied to determine the maximum concentrations at 
each receptor under all wind conditions, regardless of frequency of occurrence. 8-hour 
average CO concentrations were estimated by multiplying the predicted 1-hour average 
CO concentrations by a factor of 0.70 to account for persistence of meteorological 
conditions; similarly, a 24-hour persistence factor of 0.4 and an annual persistence 
factor of 0.08 were used to obtain 24-hour and annual average PM concentrations. A 
surface roughness of 1.08 meters was chosen. These assumptions ensured that worst-
case meteorology was used to estimate impacts. 

The latest available five years of hourly meteorological data were employed in the 
AERMOD model: surface data collected at LaGuardia Airport and concurrent upper air 
data collected at Brookhaven, Suffolk County, New York from 2005 through 2009. All 
hours were modeled, and the highest resulting concentration for each averaging period 
is presented. 

11-3-2-5 TRAFFIC DATA 

Traffic data for the air quality analysis were modeled based on existing traffic counts, 
projected future growth in traffic, and other information developed as part of the traffic 
analysis for the project (see Chapter 4, “Transportation”). Traffic data for the future with 
and without the project were employed in the respective air quality modeling scenarios. 
Peak hour periods were used for microscale CO and PM analysis around the bridge 
landing site in Rockland County (using CAL3QHC), producing the maximum anticipated 
project-generated traffic and the greatest potential for air pollutant emissions. This 
assumption results in conservatively high concentrations since the peak hour traffic is 
used for all hours. The modeling of bridge traffic at the landing area in Westchester 
County (using AERMOD) applied hourly traffic distribution. 

11-3-2-6 BACKGROUND CONCENTRATIONS 

Background concentrations are pollutant concentrations originating from distant sources 
that are not directly included in the modeling analysis, which directly accounts for 
vehicular emissions within 1,000 feet and in the line of sight of the analysis site. 

                                                 
1
 USEPA, Guidelines for Modeling Carbon Monoxide from Roadway Intersections, USEPA Office of Air 

Quality Planning and Standards, EPA-454/R-92-005, 1992. 
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Background concentrations are added to modeling results to obtain total pollutant 
concentrations at an analysis site. 

Background concentrations were conservatively assumed to be the same as those 
monitored in the existing condition, presented in Section 11-4, “AFFECTED 
ENVIRONMENT,” Background concentrations of PM and CO have been declining over 
the years and are expected to continue to decrease, as demonstrated by many 
monitored concentrations in the region. 

PM analyses do not generally include background concentrations since the projected 
increases in concentration are compared with NYSDOT’s incremental thresholds. 

11-3-2-7 RECEPTOR LOCATIONS 

Concentrations were modeled at multiple receptors at both analysis sites. The receptors 
were placed at spaced intervals along sidewalk or roadside locations with continuous 
public access, and at residential locations. The receptors placed on sidewalks were 
located at least 3 meters from each of the traveled roadways. Concentrations were 
calculated at receptors placed at 25-meter intervals along the sidewalk. Ground-level 
receptors were placed at a height of 1.8 meters, and elevated residential windows were 
included as well. Receptor locations in the Rockland County and Westchester County 
models are presented in Figures 11-1 and 11-2, respectively. 

11-3-3 EVALUATING AIR QUALITY IMPACTS 

The relative importance of a predicted consequence of a project (i.e., whether it is 
material, substantial, large or important) should be assessed in connection with its 
context and setting (e.g., urban or rural), and its intensity (including probability of 
occurrence, duration, irreversibility, geographic scope, magnitude, and number of 
people affected). For the purposes of this evaluation, the term ‘adverse impact’ is used 
to indicate an impact of importance based on the above criteria, and not simply any 
increase in pollutant concentrations. 

In terms of the magnitude of air quality impacts, any action predicted to increase the 
concentration of a criteria air pollutant to a level that would exceed the NAAQS 
concentrations (see Table 11-1) would be deemed to have a severe potential adverse 
impact. In addition, in order to maintain concentrations lower than the NAAQS in 
attainment areas, or to ensure that concentrations will not be substantially increased in 
NAAs, threshold levels have been defined for certain pollutants; any action predicted to 
increase the concentrations of these pollutants above the thresholds could be deemed 
to have a potential adverse impact, even in cases where violations of the NAAQS are 
not predicted, depending on the context, intensity, and frequency of the exceedance. 

NYSDOT requires that operational PM impacts be estimated for all of their projects that 
exceed listed thresholds in the final interim policy (September 2004), regardless of 
project location or attainment status. Maximum PM10 and PM2.5 incremental 
concentrations or emission differences found to be greater than those thresholds, listed 
below, will be determined to represent a potential adverse environmental impact. 

PM10 Potential Adverse Impact Thresholds— 

Microscale Analysis: 

 Greater than 5.0 μg/m3 on a 24-hour basis. 
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Mesoscale Analysis: 

 Greater than two percent increase in emission burden. 

PM2.5  Potential Adverse Impact Thresholds— 

Microscale Analysis: 

 Greater than two percent of NAAQS annual Standard or 0.3 μg/m3, or 

 Greater than 5.0 μg/m3 on a 24-hour basis. 

Mesoscale Analysis: 

 Greater than two percent increase in emission burden. 

11-4 AFFECTED ENVIRONMENT 

The NYSDEC ambient air quality monitoring network was established to monitor 
potential statewide air quality. For areas without monitoring stations, air quality can be 
characterized as similar to that measured at the nearest stations that are similar in land 
use and air pollution sources to the area under study. The most recent concentrations 
of relevant criteria pollutants (2008–2010) measured at ambient air quality monitoring 
stations nearest to the project are presented in Table 11-4. The ambient air 
concentrations measured at all listed stations were below the corresponding NAAQS, 
except for exceedances of the 8-hour ozone standard recorded in both Orange and 
Westchester Counties within the 3-year period. The CO and PM concentrations were 
also applied as background levels in the microscale analysis. 

11-5 ENVIRONMENTAL EFFECTS 

11-5-1 NO BUILD ALTERNATIVE 

In the No Build Alternative, air quality in the general area of the project would be similar 
to the existing condition described above, with some improvements in air quality 
expected to occur over the years resulting from statewide efforts to reduce pollution and 
improved vehicular technology as older vehicles are replaced with newer, cleaner 
engines. However, in the immediate vicinity of the existing bridge, concentrations higher 
than these background conditions would be expected (as is the case in the existing 
condition) due to the large volumes of traffic using the bridge, bridge approaches, and 
toll plaza. Future No Build concentrations were projected in the microscale model, and 
are presented along with the Replacement Bridge Alternative results in the following 
section (Table 11-4). 

Furthermore, under the No Build Alternative, heavy congestion and delays resulting 
from accidents and vehicle breakdowns on the bridge, where no shoulders or 
emergency lanes are available to clear the roadway, would persist, resulting in 
avoidable emissions. Additionally, maintenance operations would be more intense 
under the No Build Alternative than under the Replacement Bridge Alternative, resulting 
in some additional emissions. 
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Table 11-4
Representative Monitored Ambient Air Quality Data for Criteria 

Pollutants, 2008 to 2010

Pollutant and Averaging 
Time 

Monitored Data 

NAAQS 
Monitoring Site 

Location 2008 2009 2010 
3-year 

Average 

Carbon Monoxide (ppm)      
New York City (Bronx) 

200th Street and 
Southern Boulevard 

8-hour  1.8 2.5 1.6 NR 9 

1-hour 2.3 3.4 2.1 NR 35 
Ozone (ppm)      Westchester (White 

Plains) 
Pump Station Orchard 

Street 

8-hour 4th-highest Daily 
Maximum  

0.082 0.075 0.075  0.077 0.075 

Ozone (ppm)      

Orange (Montgomery) 
1175 Route 17K 

8-hour 4th-highest Daily 
Maximum 

0.080 0.066 0.075 0.074 0.075 

Nitrogen Dioxide (ppm)      
New York City (Bronx) 

Botanical Gardens Annual Arithmetic Mean 0.024 0.023 0.022 0.023 0.050 

PM10 (μg/m3)   
no 

data 

  
New York City (Bronx) 

IS52 24-Hour Maximum 60 64 NR 150 

PM2.5 (μg/m3)      Westchester 
(Mamaroneck) 

5th Avenue and 
Madison 

Annual Arithmetic Mean 11.0 9.1 8.8 9.6 15 

24-Hour 98th Percentile  30.4 27.0 26.7 28 35 

PM2.5 (μg/m3)      

Orange (Newburgh) 
55 Broadway 

Annual Arithmetic Mean 9.5 7.9 8.2 8.5 15 

24-Hour 98th Percentile  26.0 20.6 26.5 24 35 

Note:  NR—not relevant 

 

11-5-2 REPLACEMENT BRIDGE ALTERNATIVE 

The air quality resulting from the Long Span and Short Span Options for the 
Replacement Bridge Alternative would be essentially the same; the slight differences in 
predicted concentrations, presented below, result from somewhat different elevations 
and roadway configuration at the bridge landing sites. The traffic would be the same, 
and the bridge alignment and receptor locations would be largely the same. 

The results of the CO microscale modeling including background levels are presented 
in Table 11-5 and are compared with the NAAQS for CO. The highest CO 
concentrations under the build conditions were predicted to occur along the new 
shared-use path since it would be the location closest to Interstate 87/287 traffic along 
the bridge and toll plaza. However, the predicted microscale CO levels would all be 
below the 1-hour CO NAAQS of 35 ppm or 8-hour CO NAAQS of 9 ppm. Consequently, 
the Replacement Bridge Alternative would not result in an adverse microscale CO air 
quality impact. (Note that the shared-use path would be located on the north side of the 
north span of the bridge, and would be separated from the nearest moving lane by 
12-feet (shoulder and safety barrier.) 
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Table 11-5
Total Maximum Predicted CO Concentrations (ppm)

Alternative 
2017 2047 

1-hour 8- hour 1-hour 8- hour 

NAAQS: 35 9 35 9 

Rockland County 

Residential and Sidewalk 

No Build 6.3 4.5 6.3 4.5 

Short Span 6.0 4.3 5.9 4.3 

Long Span 5.8 4.2 5.9 4.3 

Bridge Shared-Use Path 

Short Span 7.1 5.1 7.0 5.0 

Long Span 6.3 4.4 6.4 4.5 

Westchester County 

Residential 

No Build 10.4 5.1 10.7 5.4 

Short Span 10.3 5.3 10.6 5.5 

Long Span 9.6 5.0 9.8 5.1 

Sidewalk 

No Build 10.6 6.1 10.6 6.1 

Short Span 10.6 6.0 10.6 6.0 

Long Span 10.6 6.1 10.6 6.1 

Bridge Shared-Use Path 

Short Span 13.7 6.9 14.2 7.1 

Long Span 12.5 6.3 12.9 6.5 

Note:     1-hour background is 3.4 ppm; 8-hour background is 2.5 ppm. 

 

The projected PM concentration contributions from bridge traffic in the No Build and 
Replacement Bridge Alternatives (excluding background levels) and the increments as 
compared to the No Build Alternative are presented in Table 11-6. The increments are 
all projected to be lower than the applicable NYSDOT thresholds. 

Note that the PM concentrations on the shared-use path cannot be compared with No 
Build concentrations since there is no similar path on the existing bridge (the existing 
bridge has no pedestrian or cyclist access). Therefore, rather than comparing 
concentration increments at this location with the NYSDOT thresholds, the total 
predicted concentrations, including background levels, can be compared with the 
NAAQS in order to assess the air quality along the shared-use path. When adding 
background concentrations (presented in Table 11-2), total maximum concentrations 
are projected to be lower than the corresponding NAAQS, as shown in Table 11-7. 
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Table 11-6
Maximum Predicted PM Concentration Increments (µg/m3)

Alternative 

2017 2047 

PM2.5 PM10 PM2.5 PM10 

24-hour Annual 24-hour 24-hour Annual 24-hour 

Incremental Threshold: 5 0.3 5 5 0.3 5 

Rockland County 

Residential and Sidewalk 

No Build 2.4 0.5 8.8 2.0 0.4 8.8 

Short Span 2.0 0.4 7.6 1.6 0.3 7.6 

Long Span 2.0 0.4 7.2 1.6 0.3 7.2 

Maximum Increment -0.4 -0.1 -1.2 -0.4 -0.1 -1.2 

Westchester County 
Residential 

No Build 2.7 1.0 5.5 2.6 0.9 5.7 

Short Span 2.6 1.0 5.4 2.5 0.9 5.6 

Long Span 2.7 1.0 5.5 2.6 0.9 5.7 

Maximum Increment 0.0 0.0 0.0 0.0 0.0 0.0 

Sidewalk 

No Build 3.9 1.3 8.0 3.7 1.2 8.3 

Short Span 3.8 1.3 7.9 3.7 1.2 8.2 

Long Span 3.9 1.3 8.0 3.7 1.2 8.3 

Maximum Increment 0.0 0.0 0.0 0.0 0.0 0.0 

Notes:  
The projected increment from No Build to the Replacement Bridge Alternative is compared with the NYSDOT 
incremental thresholds.  
Background concentrations are not included. 
Negative numbers indicate a projected decrease in maximum concentrations. 

 

Table 11-7
Maximum Total Predicted PM Concentrations

Along Shared-Use Path (µg/m3)

Alternative 

2017 2047 

PM2.5 PM10 PM2.5 PM10 

24-hour Annual 24-hour 24-hour Annual 24-hour 

NAAQS:  35 15 150 35 15 150 

Rockland County 

Short Span 30.4 10.1 72.8 30.4 10.1 74.8 

Long Span 29.6 9.9 71.2 30.0 10.0 72.4 

Westchester County 

Short Span 31.2 10.6 70.0 31.0 10.5 70.6 

Long Span 30.5 10.4 68.7 30.5 10.3 69.2 

Notes:  
The total predicted concentrations include the projected increment from bridge traffic added to background levels 
presented in Table 11-2. 

These maximum levels are conservatively high for most portions of the bridge since the sections near and over the water 
will benefit from increased wind speed and ensuing pollutant dispersion due to the height above the water and the 
microclimate conditions above the Hudson River. Also, for 24-hour concentrations, it is assumed that the peak 
increments coincide with the highest background levels. 
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Overall, no exceedances of the NAAQS or applicable incremental thresholds are 
projected. Furthermore, a few features of the replacement bridge options would reduce 
pollutant emissions as compared to the No Build Alternative: 

 The Replacement Bridge Alternative would replace the existing lanes (portions of 
which are approximately 11 feet wide) with 12-foot-wide lanes, improving safety on 
the bridge. The replacement bridge would also introduce shoulder areas for vehicles 
involved in accidents and breakdown incidents and for emergency vehicle access, 
thereby improving the traffic flow and reducing the substantial delays that these 
incidents cause (the existing bridge experiences a high accident rate, as described 
in Chapter 1, “Purpose and Need”).  

 The introduction of three highway-speed toll lanes (replacing the two existing 35 
mph lanes) would reduce congestion and idling emissions at the toll plaza.  

 The replacement bridge would have four lanes in each direction, eliminating the 
need to move the median barriers twice daily (currently accomplished using a 
specialized diesel engine, taking approximately half an hour for each switch) and 
improving traffic flow during those times. 

11-6 MITIGATION 

Since no exceedances of the NAAQS or applicable incremental thresholds were 
projected to result from the Replacement Bridge Alternative, mitigation is not required. 
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Chapter 12:  Noise and Vibration 

12-1 INTRODUCTION 

This chapter assesses the potential noise and vibration effects resulting from operation 
of the Tappan Zee Hudson River Crossing Project. The potential noise and vibration 
impacts of the project’s construction are described in Chapter 18, “Construction 
Impacts.”  

Noise is unwanted sound. In a community, noise can come from a wide variety of 
sources including transportation sources (such as automobiles, trucks, buses, trains, 
and aircraft), stationary sources (such as manufacturing facilities, HVAC systems, and 
utility operations), natural sources (such as animals, insects, and wind) and from people 
(talking, and just going about their business). Environmental noise is composed of 
sounds from moving as well as stationary sources, and varies from place to place and 
from time to time.  

The level of highway traffic noise primarily depends on four things:  

 Volume of traffic;  

 Speed of traffic;   

 Number of trucks in flow of traffic; and 

 Distance from the traffic. 

12-2 REGULATORY REQUIREMENTS 

The proposed project is a Type I project, as defined in 23 CFR § 772, “Procedures for 
Abatement of Highway Traffic Noise and Construction Noise” and the New York State 
Department of Transportation’s (NYSDOT) Environmental Manual (TEM), Chapter 
4.4.18 “Noise Analysis Policy and Procedures.” A Type I project is “a proposed Federal 
or Federal-aid highway project for the construction of a highway on new location or the 
physical alternation of an existing highway which significantly changes the horizontal or 
vertical alignment or increases the number of through-traffic lanes.” 

The Federal Highway Administration (FHWA) has established noise analysis 
procedures for federally aided highway projects, such as the replacement of the Tappan 
Zee Bridge, to provide guidance and criteria for noise studies and noise abatement 
measures. FHWA requires (1) identification of existing activities, developed lands, and 
undeveloped lands for which development is planned, designed, and programmed that 
may be affected by noise from the replacement; (2) measurement of existing noise 
levels; (3) prediction of existing and future traffic noise levels; (4) determination of traffic 
noise impacts; (5) examination and evaluation of alternative noise abatement measures 
to reduce or eliminate noise impacts (where impacts are determined to occur); (6) 
analysis of construction noise; and (7) coordination with local officials. 
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Vibration is a periodic motion or oscillation about an equilibrium position. Vibration can 
result in the noticeable movement of building floors, rattling of windows, shaking of 
items on shelves or hanging on walls, and even rumbling sounds. High vibration levels 
can result in architectural or structural damage. Similar to noise, vibration can come 
from a variety of sources including the operation of mechanical equipment and from 
transportation. Absent roadway discontinuities vehicular roadways do not result in 
vibration levels that are perceptible or result in architectural or structural damage. As 
such, an assessment of vibrations from the highway and bridge operations for the 
project is not warranted. However, sensitive receptor locations near construction-related 
activities have the potential for exposure to high vibration levels (see Chapter 18, 
“Construction Impacts,” for further discussion of potential construction-related impacts). 

12-3 METHODOLOGY 

12-3-1 NOISE AND VIBRATION FUNDAMENTALS AND TERMINOLOGY 

12-3-1-1 NOISE 

Noise levels are measured in units called decibels (dB). A 1-decibel change in noise is 
about the smallest change detectable by the human ear under ideal laboratory 
conditions. Outside a laboratory, a change of 3 decibels or more can be detected 
without the use of instruments. A change of more than 5 decibels is an appreciable 
change in noise level. A 10-decibel increase is considered large and represents a 
doubling of loudness. (For example, 50 decibels sounds twice as loud as 40 decibels.) 

The human ear does not respond equally to all frequencies (or pitches). Measured 
sound levels are often adjusted or weighted to correspond to the human perception of 
loudness; it is filtered to reduce the strength of very low- and high-pitched sounds. This 
adjusted unit is known as the A-weighted decibel, or dBA. Table 12-1 lists typical noise 
levels, in dBA, generated by different sources.  

It is also important to understand that, because of the logarithmic nature of sound when 
measured in dBA’s, combinations of different sources are not additive in an arithmetic 
manner. For example, two noise sources—a vacuum cleaner operating at 
approximately 72 dBA and a telephone ringing at approximately 58 dBA—do not 
combine to create a noise level of 130 dBA, the equivalent of a jet airplane or air raid 
siren (Table 12-1). In fact, the noise produced by the telephone ringing may be masked 
by the noise of the vacuum cleaner and not be heard. The logarithmic combination of 
these two noise sources would yield a noise level of 72.2 dBA. Similarly, the addition of 
two equal noise sources would result in a 3 dBA increase in sound level.  
Consequently, a doubling of traffic would result in a 3 dBA increase in sound level, a 
barely perceptible change in sound level. 

Noise varies with distance. Highway traffic 50 feet away from a receptor (such as a 
person listening to the noise) typically produces sound levels of approximately 70 dBA. 
Assuming soft ground, the same highway noise source would result in a sound level of 
approxdimately66 dBA at a distance of 100 feet. This decrease is known as “drop-off.” 
The outdoor drop-off rate for line sources, such as traffic, is a decrease of 
approximately 4.5 dBA (for soft ground) for every doubling of distance between the 
noise source and receiver (for hard ground the outdoor drop-off rate is 3 dBA for line 
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 Table 12-1 
Common Noise Levels 

Sound Source (dBA) 

   
Military jet, air raid siren 130 

   
Amplified rock music 110 

   
Jet takeoff at 500 meters 100 
Freight train at 30 meters   
Train horn at 30 meters 90 

Heavy truck at 15 meters   
Busy city street, loud shout 80 

Busy traffic intersection   
   

Highway traffic at 15 meters, train 70 
   

Predominantly industrial area 60 
Light car traffic at 15 meters, city or commercial areas or 

residential areas close to industry 
  

Background noise in an office 50 
Suburban areas with medium density transportation   

Public library 40 
   

Soft whisper at 5 meters 30 
   

Threshold of hearing 0 
   

Note: A 10 dBA increase in level appears to double the 
loudness, and a 10 dBA decrease halves the apparent 
loudness. 

Source: Cowan, James P. Handbook of Environmental 
Acoustics,  
Van Nostrand Reinhold, New York, 1994. 
Egan, M. David, Architectural Acoustics, McGraw-Hill  
Book Company, 1988. 

 

sources). Assuming soft ground, for point sources, such as noise produced by 
construction equipment such as a compressor, the outdoor drop-off rate is a decrease 
of approximately 7.5 dBA for every doubling of distance between the noise source and 
receiver (for hard ground the outdoor drop-off rate is 6 dBA for point sources). 

Since an instantaneous noise measurement (measured in dBA) describes noise levels 
at just one moment of time, and since very few noises in a community area are 
constant, other descriptors representing noise levels over extended periods of time are 
used. The Leq(1) is an hourly measure representing a constant noise level with the same 
sound energy as the actual fluctuating noise sources recorded during the same hourly 
period. In accordance with FHWA regulations and NYSDOT policy, the noise descriptor 
used in this study is the Leq(1). 
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12-3-1-2 VIBRATION 

Generally, ground-borne vibration from highway traffic is not an environmental concern 
unless there is a significant discontinuity in the roadway surface. Vehicles that travel on 
properly maintained roadways do not generate vibrations of concern. Therefore, an 
assessment of vibrations from the highway and bridge operations for the project is not 
warranted. However, construction activities can cause ground vibration levels that may 
result in low rumbling sounds, be perceptible, result in annoyance or interference with 
vibration sensitive equipment and/or activities, and may even result in levels which can 
cause architectural and/or structural damage, particularly when there are fragile 
structures in close proximity to construction sites. Potential impacts associated with 
construction-related vibrations are discussed further in Chapter 18, “Construction 
Impacts.” 

Vibration consists of rapidly fluctuating motions with an average motion of zero. There 
are several different methods that are used to quantify the magnitude of vibration levels. 
One method uses the peak particle velocity (PPV) in inches per second (in/sec) to 
describe the maximum instantaneous positive or negative peak of the vibration signal. 
While this descriptor is appropriate for evaluating the potential for architectural or 
structural damage, it is not suitable for evaluating human responses. It takes a longer 
time interval for humans to respond to a vibration signal and therefore the average 
vibration amplitude is more appropriate for assessing human response. Because the 
net average of a vibration signal is zero, the root mean square (rms) amplitude is used 
to describe the “smoothed” average vibration amplitude. Decibel notation is frequently 
used to compress the range of rms values used to describe vibration, and rms velocity 
values used in evaluating human responses are typically expressed in terms of the 
metric of VdB (velocity level in decibels) defined as: 

VdB = 20 log10 ( v/vo ) 

where: 

v is the vibration velocity in inch/sec, and  

vo is the reference velocity at 10-6 inch/sec. 

12-3-2 TRAFFIC NOISE ANALYSIS METHODOLOGY 

The methods used in determining noise impacts for this project are in accordance with 
FHWA regulations and New York State Department of Transportation (NYSDOT) policy. 
The following methods were used to determine existing noise levels, predict future 
noise levels, and assess potential noise impacts resulting from the proposed project: 

 Existing land uses were established for the project area; 

 Based upon existing land uses and travel patterns, receptor locations were 
selected; 

 A noise measurement program was conducted to determine existing noise levels; 

 Measured existing noise levels were compared to modeled existing noise levels 
obtained using the FHWA Traffic Noise Model (TNM 2.5) to validate the use of the 
model;  



 
  Chapter 12: Noise and Vibration 

 12-5  

 Noise levels for each alternative of the project were modeled for a future analysis 
condition—30 years from the estimated year of completion (ETC+30)—utilizing the 
TNM 2.5 model;  

 Predicted ETC + 30 noise levels were compared to the existing noise levels and the 
FHWA/NYSDOT noise impact criteria to determine if any noise impacts would result 
from each alternative; and 

 Noise abatement measures were examined and evaluated at potentially impacted 
locations. 

TNM 2.5 calculates the noise contribution of each roadway segment to a given noise 
receptor and sums the contributions to estimate the noise level at a given receptor 
location. The noise from each vehicle type (auto, medium truck [two axles with six 
wheels], heavy truck [more than 2 axles], bus, and motorcycle) is determined as a 
function of the reference energy-mean emission level, corrected for vehicle volume, 
speed, roadway grade, roadway segment length, and source-receptor distance. Further 
adjustments needed to model the propagation path include shielding provided by 
building structures, the effects of different ground types, source and receptor elevations, 
and effect of any intervening noise barriers. Traffic parameters used in the noise 
analyses were taken from the information developed for the traffic analyses presented 
in Chapter 4, “Transportation.” 

12-3-3 IMPACT CRITERIA 

12-3-3-1 FHWA AND NYSDOT CRITERIA 

In accordance with FHWA regulations and NYSDOT policy, a traffic noise impact 
occurs when either one of the following conditions occurs:  

 The predicted traffic noise levels associated with a project alternative would 
approach or exceed the FHWA established noise abatement criteria (NAC); or  

 The predicted traffic noise levels would substantially exceed the existing noise 
levels.  

These criteria are discussed in greater detail below. 

FHWA Noise Abatement Criteria (NAC) 

A proposed project is considered to cause a traffic noise impact if predicted noise levels 
with a project alternative approach or exceed the FHWA NAC shown in Table 12-2. 
“Approach” is defined as being within 1 dBA of the NAC.  

Substantial Increase of Existing Noise Levels 

Noise impacts also occur when the predicted future traffic noise levels from a roadway 
project substantially exceed or increase the existing noise levels. NYSDOT defines 
substantially exceeding or a substantial noise increase as an increase of six (6) 
decibels or more above existing noise levels. Typically, such an increase could occur if 
traffic volumes quadrupled (assuming no change in vehicle mix or speed) or the 
distance between the receptor and the source decreased by a factor of four. A 
combination of a less than fourfold traffic increase with a less than fourfold decrease in 
source-receptor distance could also increase noise levels by 6 decibels. 
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Table 12-2
FHWA Noise Abatement Criteria

Hourly A-Weighted Sound Levels (dBA)
Activity 

Category(1) Leq(1)
(2) Description of Activity Category 

A 
57 

Exterior 

Lands on which serenity and quiet are of extraordinary 
significance and serve an important public need and where the 

preservation of those qualities is essential if the area is to 
continue to serve its intended purpose. 

B 
67 

Exterior 
Residential. 

C 
67 

Exterior 

Active sport areas, amphitheatres, auditoriums, campgrounds, 
cemeteries, day care centers, hospitals, libraries, medical 

facilities, parks, picnic areas, places of worship, playgrounds, 
public meeting rooms, public or nonprofit institutional structures, 
radio studios, recording studios, recreation areas, Section 4(f) 

sites, schools, television studios, trails, and trail crossings. 

D 
52 

Interior 

Auditoriums, day care centers, hospitals, libraries, medical 
facilities, places of worship, public meeting rooms, public or 

nonprofit institutional structures, radio studios, recording studios, 
schools, and television studios. 

E(3) 72 
Exterior 

Hotels, motels, offices, restaurants/bars and other 
developed lands, properties or activities not included in A 

to D or F. 

F  

Agriculture, airports, bus yards, emergency services, industrial, 
logging, maintenance facilities, manufacturing, mining, rail yards, 

retail facilities, shipyards, utilities (e.g., water resources, water 
treatment, electrical), and warehousing. 

G 
 
 

Undeveloped lands that are not permitted. 

Note:  
(1)  Activity Criteria are for impact determination only and are not design standards for noise abatement 

measures. 
(2)  Leq(1)

 means hourly A-weighted equivalent sound level, in dBA.  
(3)  Includes undeveloped lands permitted for this Activity Category.

 

12-4 AFFECTED ENVIRONMENT 

12-4-1 INTRODUCTION 

Existing conditions along the project corridor have been assessed as follows: 

 Surveys were conducted along the corridor to determine land use criteria for 
selecting noise measurement locations; 

 Existing noise levels were measured to establish sufficient baseline data to confirm 
that the noise model is in agreement with measurements; 

 Predictions were made of existing noise levels along the corridor within the project 
limit; and 

 Existing noise contours were developed for informational purposes1. 

                                                 
1 Noise contours are presented for informational purposes only and are not used in determining 
potential adverse impacts. 
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12-4-2 POTENTIALLY AFFECTED LAND USES 

Potentially affected land uses in the project study area, which runs approximately from 
Interchange 9 to Interchange 10, on either side of Interstate 87/287 within Rockland and 
Westchester Counties, mainly include: residences (FHWA NAC Activity Category B); 
active recreational areas, parks, churches, schools, etc. (FHWA NAC Activity Category 
C); and commercial uses, offices, restaurants, etc. (FHWA NAC Activity Category E). In 
addition, there are a small number of FHWA NAC Activity Category D sites.  

Figure 12-1 shows existing land uses in the project study area along Interstate 87/287, 
with the potential to be impacted by the project. (Table 12-2, above, provides 
descriptions of the types of land uses that pertain to each of the NAC categories, as 
well as activity criteria Leq(1) noise levels for each land use category.) A description of 
land uses in the study area is provided in Chapter 5, “Community Character”. 

12-4-3 MEASUREMENTS OF EXISTING NOISE LEVELS 

In general, traffic noise is greater when traffic volumes or speeds increase. However, 
this not always the case, and for congested roadways such as the Tappan Zee Bridge 
and Interstate 87/287, traffic noise may decrease with lower, congestion-reduced 
speeds. Therefore, the hour with peak traffic volume may not be the hour with highest 
noise levels. FHWA regulations, and NYSDOT policy based on these regulations, 
require prediction of the worst hourly traffic-generated noise impacts. Consequently, for 
noise impact analysis of roadways, it is important to first determine the critical analysis 
hour(s) [the hour(s) with the highest noise level condition(s)] at locations near the 
roadway. Once the critical analysis hour(s) are determined, then short term 
measurements can be conducted at additional locations to use for model validation 
studies to determine the appropriateness of using the TNM 2.5 model for determining 
existing noise levels and project impacts in the affected project study area. Generally, 
sensitive land use locations throughout the study area are selected for these additional 
monitoring sites for the model validation studies. 

12-4-3-1 DETERMINATION OF CRITICAL ANALYSIS HOUR(S) 

Continuous 24-hour noise measurements previously conducted by the New York State 
Thruway Authority (NYSTA) along Interstate 87/287 in Rockland County (May 2004) 
indicated that the peak noise hour occurs within the AM peak traffic period. To further 
confirm the hour(s) with the highest noise levels along the corridor in the study area, a 
24-hour noise measurement was made at a site adjacent to Interstate 87/287 at Ferris 
Lane between Interchange 10 and the Tappan Zee Bridge in the Village of South Nyack 
(see Figure 12-2). Continuous measurements at this site were conducted from the 
morning of November 7 to noon on November 9, 2005. 

Measurements were made following the procedures described in NYSDOT’s manual 
Field Measurement of Existing Noise Levels. All measurements were performed using 
Type I precision Sound Level Meters (SLM). The SLMs meet or exceed the 
requirements set forth in the ANSI S1.4-1983 Standards for Type I quality and 
accuracy. Acoustical calibrators were used to calibrate the SLMs before and after each 
measurement period. The SLMs were operated on the A-weighting network and slow-
meter response, as recommended by the manufacturer. Microphone height for all 
receptors was 1.5 meters above ground level. Measurements were made during a time 
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Figure 12-1
Study Area Land Use

SCALE
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Note: GIS land use databases from Rockland
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period when wind speeds were below 12 miles per hour. A wind screen was used to 
minimize wind noise across the face of the microphone. 

Figure 12-3 shows the measured Leq(1) during the measurement period. Hourly detailed 
data is provided in Appendix D. The measurement site is adjacent to Interstate 87/287 
and the measured existing noise levels are dominated by noise due to roadway traffic. It 
is readily seen from Figure 12-3 that the peak noise period is between 7 AM and 9 AM, 
the AM peak traffic period. This peak period coincides with NYSTA’s published results 
along Interstate 87/287 in Rockland County (May 2004). Consequently, subsequent 
analyses use the AM peak period as the critical or design hour for traffic impact analysis 
purposes. 

12-4-3-2 ANALYSIS HOUR NOISE MEASUREMENTS 

In consultation with the NYSDOT Office of Environment (OE), three (3) receptor site 
locations along Interstate 87/287 in the study area were selected to measure existing 
noise levels during the AM peak period. Table 12-3 lists each of the selected short-term 
noise measurement sites. They are also shown in Figure 12-2. All three of the selected 
receptor sites can be considered sensitive receptor sites, since they all have residential 
land uses and are considered NAC Category B land use type sites. They are 
representative of other nearby receptor sites which have similar land uses. 

Table 12-3
Selected Measurement Locations

Site # Location Municipality

1 Smith Ave near Broadway South Nyack 

2 Elizabeth Pl and Broadway Upper Grand View 

3 Van Wart Ave and Washington Pl Tarrytown 

 

Short-term measurements were made at each of the three selected sites following the 
procedures described in NYSDOT’s manual Field Measurement of Existing Noise 
Levels. Measurements at each site were made during the AM peak period for between 
15 to 25 minutes, depending on the time required for the noise reading to become 
stable.  

At each measurement site, the dominant noise source was the traffic from Interstate 
87/287. For receptors immediately behind existing noise barriers, the measured 
condition included noise contributed from other sources rather than Interstate 87/287 
traffic only.  

Measurements were initially made on November 18 and 19, 2005. However, to verify 
that the levels initially measured were representative of existing noise conditions, a 
second set of measurements was made at Site 1 and 2 on October 5, 2006, and at Site 
3 on September 12, 2006. Both sets of measured Leq(1) are shown in Table 12-4. Hourly 
detailed data is provided in Appendix D. As shown in the table, at each site, the 
difference between the two measurements is small (i.e., less than 3 dBA, a barely 
perceptible change), and it can be concluded that both data sets are representative of 
existing conditions at the measurement sites. 
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Figure 12-3
Hourly Leq in dBA at Long-Term

(24 Hour) Measurement Site

Project Site Boundary
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Table 12-4
2005 Leq(1) AM Peak Hour Noise Measurement Results

Site # 

First AM 
Peak Hour 

Measurement 
Leq(1) (dBA) 

Second AM 
Peak Hour 

Measurement 
Leq(1) (dBA) 

Dominant Noise 
Source 

Difference (First 
Measurement – Second 

Measurement) (dBA) Note 

1 69 69 I-287 0  

2 62 61 I-287 1  

3 65 63 I-287 2 Behind barrier 

 

12-4-4 COMPARISON OF MEASURED AND MODELED EXISTING NOISE 
LEVELS 

Although TNM 2.5 has been shown to be an accurate predictor of noise levels for most 
situations, a model validation study was performed to compare measured and model 
predicted existing noise levels for site-specific conditions for this project.  

Using the inputs for the 2005 traffic volumes, speeds, roadway alignments, ground 
reflections, and existing buildings, the TNM 2.5 model was run to predict the AM peak 
analysis period traffic noise levels at the three measurement sites. A difference of 3 
dBA or less between the modeled Leq(1) noise levels and measured Leq(1) noise levels 
indicates that the TNM 2.5 model can be used with confidence. Table 12-5 shows that 
all of the modeled existing Leq(1) noise levels were within 3 dBA of measured existing 
values. These results demonstrate that the TNM 2.5 model is appropriate to be used in 
predicting existing and future noise conditions. 

Table 12-5
Comparison of 2005 Measurement and TNM-Predicted Leq(1) Noise 

Levels

Site # 

First AM Peak 
Hour 

Measurement
Leq(1) 
(dBA) 

Second AM 
Peak Hour 

Measurement 
Leq(1) 
(dBA)

TNM 2.5 Modeled
AM Peak Hour 

Level 
Leq(1) 

(dBA)

Difference 
(TNM 2.5 – First 
Measurement) 

(dBA) 

Difference 
(TNM 2.5  – 

Second 
Measurement) 

(dBA) 

1 69 69 70 1 1 

2 62 61 64 2 3* 

3 65 63 63 -2 0 

Note: * Difference is less than 3.0 dBA 

 

12-4-5 EXISTING NOISE CONTOURS 

The validated TNM 2.5 model was used to develop existing 2010 AM peak hour Leq(1) 
noise levels along Interstate 87/287 in the study area. For prediction purposes a grid of 
receptor sites was developed on both sides of Interstate 87/287 in the study area. This 
grid included receptor locations at distances up to 500 feet from the edge of Interstate 
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87/287. Predicted traffic noise levels within this receptor grid were used to develop the 
66 dBA and 71 dBA Leq(1) noise contours. These contours are shown in Figures 12-4 
and 12-51. They show the areas where existing noise levels are likely to be 
approaching or exceeding the NACs.  

Table 12-6 shows the number of properties in the project study area (i.e., between 
Interchanges 9 and 10 adjacent to Interstate 87/287) where, based upon modeling 
performed using TNM 2.5, existing 2010 noise levels are predicted to exceed the NACs. 
There are a total of 91 properties where existing noise levels are predicted to be 
exceeding the NACs. 

Table 12-6
2010 Existing Conditions-Number of Properties Exceeding NAC*

Land Use Category 

Existing Conditions 

B&C E 

Rockland County 83 0 

Westchester County 7 1 

Note: *Some properties may contain multiple dwelling units, which results in multiple noise receptors. 

 

12-5 ENVIRONMENTAL EFFECTS 

Potential noise impacts of the project were evaluated using the analysis methodology 
and impact criteria previously discussed. The TNM 2.5 model and predicted future 
traffic conditions in the year 2047 were used to predict Leq(1) noise levels at sensitive 
receptor locations within the study area (between Interchanges 9 and 10 adjacent to 
Interstate 87/287). The impact analysis examines the change in AM peak hour noise 
levels in the study area comparing future 2047 No Build and Build Alternatives (Short 
Span and Long Span Options) with existing Leq(1) noise levels. Impacts are based upon 
whether future No Build or Build Alternatives result in exceedances of either the NAC or 
substantial increase criteria previously described. Specific AM peak hour Leq(1) noise 
levels are shown for eleven representative “worst-case” receptor locations (which 
include the three measurement receptor site locations) for existing conditions and for 
each alternative. The location of the eleven selected receptor sites is shown in Figure 
12-6. 

12-5-1 NO BUILD ALTERNATIVE 

As described in Section 12-3-2 above, FHWA’s noise assessment methodology 
compares future build (with project) conditions to existing conditions in determining 
whether or not a project would result in adverse noise impacts. However, future noise 
conditions without the Tappan Zee Bridge Hudson River Crossing Project, which is 
referred to as the No Build Alternative, are presented for informational purposes.  

 

                                                 
1 Noise contours are presented for informational purposes only and are not the basis noise 
impact assessment. 
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Figure 12-4
Existing 2010 AM Peak Hour Noise Contours:

Westchester County
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Figure 12-5
Existing 2010 AM Peak Hour Noise Contours:

Rockland County
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Figure 12-6
Selected Noise Receptor Sites
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Table 12-7 shows predicted Leq(1) noise levels at the selected eleven receptor sites 
during the AM peak period in the year 2047 for the No Build Alternative. As shown in 
the table, future noise levels at the eleven receptor sites would be within 3 dBA of 
existing Leq(1) noise levels. (The decreases in noise levels at some locations are due to 
predicted changes in vehicle speeds.) The maximum increase in Leq(1) noise levels at 
any property in the study area, comparing the No Build Alternative with existing 
conditions, would be less than 2 dBA, a barely perceptible change. More importantly, 
the predicted increases in Leq(1) noise levels with the No Build Alternative would be 
significantly less than the FHWA/NYSDOT 6 dBA substantial increase criteria. 

Table 12-7
No Build Alternative-AM Peak Hour Leq(1) Noise Levels

Site # 
2010 

Existing Conditions 
2047 

No Build Alternative 

Difference (No 
Build Alternative – 

Existing 
Conditions) 

Exceedance of 
Substantial 

Increase Criteria 

R1 70 71 1 No 

R2 66 67 1 No 

R3 72 73 1 No 

R4 78 75 -3 No 

R5 72 69 -3 No 

R6 68 66 -2 No 

W1 69 68 -1 No 

W2 73 73 0 No 

W3 63 62 -1 No 

W4 76 76 0 No 

W5 76 73 -3 No 

Note:  Noise levels and differences are rounded-off to the nearest decibel.   

 

Figures 12-7 and 12-8 show sensitive receptor locations where the 2047 AM peak hour 
Leq(1) noise levels for the No Build Alternative are predicted to exceed the 
FHWA/NYSDOT NAC impact criteria. Properties where the NAC B and C levels are 
predicted to be exceeded are shown in red, and properties where the NAC E level are 
predicted to be exceeded are shown in orange. At 86 properties in the project study 
area, the No Build Alternative would result in exceedances of the FHWA/NYSDOT 
NACs (see Table 12-8). These exceedances of the NACs would not be abated. 

Table 12-8
No Build Alternative-Number of Properties Exceeding NAC*

Land Use Category 

No Build Alternative 

B&C E 

Rockland County 76 0 

Westchester County 8 2 

Note: *Some properties may contain multiple dwelling units, which results in multiple noise receptors. 
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Figure 12-7
Locations Where the 2047 AM Peak Hour Levels  Exceed

the NACs for the No Build Alternative: Westchester County
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Figure 12-8
Locations Where the 2047 AM Peak Hour Levels Exceed
the NACs for the No Build Alternative: Rockland County
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Compared to the existing conditions, results obtained using the TNM 2.5 model predict 
that the No Build Alternative would result in a reduction of five properties where the 
NAC impact criteria would be exceeded. There are no locations where noise levels with 
the No Build Alternative would exceed the FHWA/NYSDOT 6 dBA substantial increase 
impact criteria.   

12-5-2 REPLACEMENT BRIDGE ALTERNATIVE 

12-5-2-1 SHORT SPAN OPTION 

Table 12-9 shows predicted Leq(1) noise levels at the selected 11 receptor sites during 
the AM peak period in the year 2047 for the Short Span Option. As shown in the table 
future noise levels at the eleven receptor sites would be within 4 dBA of existing Leq(1) 
noise levels. Changes in geometric alignment, vehicle speed, as well as the 
realignment of the toll plaza planned as part of this alternative account for the reduction 
in noise levels at some of the receptor sites. The maximum increase in Leq(1) noise 
levels at any property in the study area, comparing the Short Span Option with existing 
conditions, would be less than 3 dBA, a barely perceptible change.  More importantly, 
the predicted increases in Leq(1) noise levels with the Short Span Option would be 
significantly less than the FHWA/NYSDOT 6 dBA substantial increase criteria. 

Table 12-9
Short Span Option-AM Peak Hour Leq(1) Noise Levels

Site # 
2010 

Existing Conditions 
2047 

Short Span Option 

Difference (Short 
Span Option – 

Existing Conditions) 

Exceedance of 
Substantial Increase 

Criteria 

R1 70 71 1 No 

R2 66 67 1 No 

R3 72 73 1 No 

R4 78 74 -4 No 

R5 72 73 1 No 

R6 68 70 2 No 

W1 69 68 -1 No 

W2 73 70 -3 No 

W3 63 59 -4 No 

W4 76 75 -1 No 

W5 76 73 -3 No 

Note:  Noise levels and differences are rounded-off to the nearest decibel.   

 

Figures 12-9 and 12-10 show receptor locations where the 2047 AM peak hour Leq(1) 
noise levels for the Short Span Option are predicted to exceed the FHWA/NYSDOT 
NAC impact criteria. Properties where the NAC B and C levels are predicted to be 
exceeded are shown in red, and properties where the NAC E level are predicted to be 
exceeded are shown in orange. At 87 properties in the project study area, the Short 
Span Option would result in exceedances of the FHWA/NYSDOT NACs (see Table 12-
10). Compared to the existing conditions, results obtained using the TNM 2.5 model 
predict that the Short Span Option would result in a reduction of four properties where 
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Figure 12-9
Locations Where the 2047 AM Peak Hour Levels Exceed

the NACs for the Short Span Option:  Westchester County
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Figure 12-10
Locations Where the 2047 AM Peak Hour Levels Exceed

the NACs for the Short Span Option: Rockland County
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Table 12-10
Short Span Option-Number of Properties Exceeding NAC*

Land Use Category 

Short Span Option 

B&C E 

Rockland County 79 0 

Westchester County 7 1 

Note: *Some properties may contain multiple dwelling units, which results in multiple noise receptors. 

 

the NAC impact criteria would be exceeded. There are no locations where noise levels 
with the Short Span Option would exceed the FHWA/NYSDOT 6 dBA substantial 
increase impact criteria. Exceedances of the FHWA/NYSDOT impact criteria (in this 
case of the NACs) require the examination and evaluation of noise abatement 
measures. 

12-5-2-2 LONG SPAN OPTION 

Table 12-11 shows predicted Leq(1) noise levels at the 11 measurement receptor sites 
during the AM peak period in the year 2047 for the Long Span Option. As shown in the 
table future noise levels at the eleven receptor sites would be within 4 dBA of existing 
Leq(1) noise levels. Similar to the Short Span Option, changes in geometric alignment, 
vehicle speed, as well as the realignment of the toll plaza planned as part of this 
alternative account for the reduction in noise levels at some of the receptor sites. The 
maximum increase in Leq(1) noise levels at any property in the study area, comparing the 
Long Span Option with existing conditions, would be less than 3 dBA, a barely 
perceptible change. More importantly, the predicted increases in Leq(1) noise levels with 
the Long Span Option would be significantly less than the FHWA/NYSDOT 6 dBA 
substantial increase criteria. 

Table 12-11
Long Span Option-AM Peak Hour Leq(1) Noise Levels

Site # 
2010 

Existing Conditions 
2047 

Long Span Option 

Difference (Long 
Span Option – 

Existing 
Conditions) 

Exceedance of 
Substantial Increase 

Criteria 

R1 70 71 1 No 

R2 66 67 1 No 

R3 72 74 2 No 

R4 78 75 -3 No 

R5 72 70 -2 No 

R6 68 66 -2 No 

W1 69 68 -1 No 

W2 73 70 0 No 

W3 63 59 -4 No 

W4 76 75 -1 No 

W5 76 73 -3 No 

Note:  Noise levels and differences are rounded-off to the nearest decibel.   
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Figures 12-11 and 12-12 show receptor locations where the 2047 AM peak hour Leq(1) 
noise levels for the Long Span Option are predicted to exceed the FHWA/NYSDOT 
NAC impact criteria. Properties where the NAC B and C levels are predicted to be 
exceeded are shown in red, and properties where the NAC E level are predicted to be 
exceeded are shown in orange. At 84 properties in the project study area, the Long 
Span Option would result in exceedances of the FHWA/NYSDOT NACs (see Table 12-
12). Compared to the existing conditions, results obtained using the TNM 2.5 model 
predict that the Long Span Option would result in a reduction of seven properties where 
the NAC impact criteria would be exceeded. There are no locations where noise levels 
with the Long Span Option would exceed the FHWA/NYSDOT 6 dBA substantial 
increase impact criteria. Exceedances of the FHWA/NYSDOT impact criteria (in this 
case of the NACs) require the examination and evaluation of noise abatement 
measures. 

Table 12-12
Long Span Option-Number of Properties Exceeding NAC*

Land Use Category 

Long Span Option 

B&C E 

Rockland County 76 0 

Westchester County 7 1 

Note: *Some properties may contain multiple dwelling units, which results in multiple noise receptors. 

 

12-5-3 CONCLUSIONS 

There is no substantial difference in the noise analysis results for the project 
alternatives—the No Build Alternative, and the Replacement Bridge Alternative (the 
Short Span Option and the Long Span Option). For each option, predicted traffic noise 
levels would be comparable to, and not substantially different from existing noise levels. 
For each alternative, noise levels would exceed the FHWA/NYSDOT NACs at 
approximately the same properties, and these same properties have exceedances of 
the NACs for existing conditions.  

12-6 MITIGATION 

12-6-1 INTRODUCTION 

As described above, while each project alternative—the No Build Alternative, and the 
two options for the Replacement Bridge Alternative—would not result in exceedances of 
the FHWA/NYSDOT substantial increase criteria, they would result in exceedances of 
the NACs at a number of locations resulting in adverse noise impacts. Consequently, 
noise abatement techniques were examined to determine if there are feasible and 
reasonable techniques for substantially reducing or eliminating the noise impacts for the 
Replacement Build Alternative.  

Feasibility deals primarily with engineering considerations (e.g., can the noise 
abatement measure be built, can noise reduction be achieved given certain other 
engineering and site constraints, are noise sources other than those of the project 
present in the area, etc.). Feasibility involves the practical capability of the noise 
abatement measure being considered as well as the capacity to achieve a minimum 
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Figure 12-11
Locations Where the 2047 AM Peak Hour Levels Exceed

the NACs for the Long Span Option: Westchester County
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Figure 12-12
Locations Where the 2047 AM Peak Hour Levels Exceed

the NACs for the Long Span Option: Rockland County
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reduction in noise levels. Consistent with NYSDOT policy, noise abatement measures 
that are implemented should obtain a substantial noise reduction, which is defined as 
ten (10) or more decibels. For a measure to be deemed feasible, it must provide a 
minimum reduction in noise levels of at least five (5) decibels to the majority of 
impacted receptors.  

Reasonableness deals with social, economic, and environmental factors. NYSDOT 
uses the following three considerations in evaluating reasonableness: 

 Viewpoints. The viewpoints of the property owners and residents of the benefited 
receptors are a major consideration in reaching a decision on the reasonableness of 
an abatement measure.  Property owners and residents affected are contacted to 
determine the desirability and acceptability of proposed abatement measures. 

 Cost.  NYSDOT has established the following reasonableness cost indices for 
abatement measures: for noise berms or noise insulation, a cost index of $80,000 
per benefited receptor shall be used; and, for barrier walls, a maximum of 2,000 
square feet of wall per benefited receptor shall be used. 

 Noise reduction.  For an abatement measure to be determined to be reasonable, a 
majority of the benefited receptors must achieve a noise reduction design goal of 7 
dBA. 

For an abatement measure to satisfy the reasonableness criteria all three 
considerations enumerated above must be satisfied.    

Consistent with FHWA/NYSDOT policy, primary consideration for noise abatement is 
given to exterior areas. Abatement would usually be necessary only where frequent 
human use occurs and a lowered noise level would be of benefit. 

Noise abatement techniques considered to reduce traffic noise for the proposed project 
include the following: traffic management measures; alteration of horizontal and vertical 
alignments; noise barriers, acquisition of real property or interests therein to serve as 
buffer zones; and use of noise insulation.  

Each of these measures is discussed below. 

12-6-2 TRAFFIC MANAGEMENT 

The following traffic management measures were considered as possible noise 
abatement measures: 

 Traffic control devices and signing for prohibition of certain vehicle type; 

 Time-use restrictions for certain vehicle types; 

 Modified speed limits; and 

 Exclusive lane designations. 

Time-use restrictions, traffic control devices and signing for prohibition of certain vehicle 
types (namely heavy duty vehicles, such as trucks and buses) would not be feasible 
noise control measures. The majority of these heavy-duty vehicles are trucks operating 
in the corridor. The Interstate 87/287 corridor is the major east/west truck route through 
this part of New York State, and prohibition of trucks is not feasible and would be 
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inconsistent with current USDOT regulations regarding designated interstate truck 
routes.  

While use of modified speed limits may reduce noise levels in the corridor, the benefits 
of small reductions in speeds would not be significant, and such restrictions would likely 
result in substantial opposition from current roadway users (particularly commuters and 
the trucking industry), would be costly to enforce, and would be inconsistent with 
NYSDOT's goal of improving traffic flow in the corridor.   

Exclusive lane designations would not be expected to achieve significant noise 
reductions. Further use of exclusive lane designation would not be warranted.  

12-6-3 ALTERATION OF VERTICAL AND HORIZONTAL ALIGNMENT 

Alteration of the roadway alignment in the project study area was considered and small 
changes in alignment were incorporated in the Short Span and Long Span Options. As 
shown in Section 12-5, the proposed alignments produce no substantial changes in 
noise levels compared to the existing or no-build condition at receptor locations in the 
study area. In order to achieve a perceptible change (i.e., more than 3 dBA) in noise 
level there would have to be a considerable change in the roadway alignment, which 
would substantially increase the distance from the roadway to receptors, thus providing 
a noise buffer zone between the roadway and affected receptors. For example, in order 
to achieve a 5 dBA reduction in noise levels, the distance between the roadway and 
receptors would have to be increased by a factor of three. Such large shifts in alignment 
are not feasible within the study area. 

12-6-4 NOISE BARRIERS 

In general, noise barriers are among the most effective traffic noise mitigation 
measures. A well-designed noise barrier breaks the line-of-sight between the source 
and receiver, and may achieve a substantial reduction in noise levels. To be 
acoustically effective, these barriers would have to be continuous and, of sufficient 
length and height to achieve these goals. Generally, on flat terrain with high truck 
volumes a noise barrier would have to be a minimum of 8 to 10 feet to be effective in 
reducing truck exhaust noise. 

A noise barrier is recommended for traffic noise abatement when it satisfies the 
following FHWA/NYSDOT criteria: 

 Acoustic Effectiveness: The noise barrier is considered acoustically effective and 
a feasible option if it provides a minimum 5 dBA reduction to the majority of 
impacted receptors. 

 Cost Effectiveness: A benefited property is defined as one where a minimum 5-
dBA noise reduction occurs at a point where there is frequent human use 
regardless of whether or not the property is identified initially as impacted. A 
maximum cost index of $80,000 per benefited receptor shall be used for berms and 
insulation, and a maximum of 2,000 square feet of barrier wall per benefited 
receptor shall be used for barrier walls. 

 Noise Reduction: For an abatement measure to be determined reasonable, a 
majority of the benefited receptors must achieve a design goal of 7 dBA. 
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Noise analyses were performed using the TNM 2.5 model for the Short Span and Long 
Span Options examining barriers at various locations (including barriers both on and off 
structure), and barrier of various heights and widths to determine where this type of 
noise abatement measure satisfied FHWA/NYSDOT criteria regarding acoustic and 
cost effectiveness. Tables 12-12 through 12-14 summarize the results of the analysis 
and Figures 12-13 through 12-18 summarize the results of a conceptual barrier 
feasibility study. Any decision regarding whether barriers will be installed will be made 
after the viewpoints of property owners and residents of the benefited receptors are 
solicited. In addition, if a decision is made to construct any of the barriers discussed 
below, the barrier locations and heights would be optimized during the final design 
phase of the project. 

As shown in Figures 12-13 and 12-14, noise barriers at two locations north of 
Interstate 87/287, in Westchester County within the project limits were examined for 
both the Short Span and Long Span Options. In addition, it was assumed that the 
existing barrier south of Interstate 87/287 would be relocated. Wall 1 was assumed to 
be on the ground, and Wall 2 was assumed to be on structure. (No barrier was 
evaluated for the commercial uses at 400 South Broadway where the NAC is 
exceeded.) Table 12-14 shows the barrier analysis results. Both barriers would satisfy 
NYSDOT criteria for acoustic effectiveness and cost effectiveness. The 12-foot tall Wall 
1 barrier would have a higher total cost, but would achieve the minimum 5 dBA noise 
reduction at 9 rather than 6 properties. 

Table 12-14
Summary of Noise Barrier Feasibility and Cost-Benefit Analysis
Short Span Option and Long Span Option--Westchester County

Location 
(See Figures 12-

13 and 12-14) Wall 
Length 

(ft) 

Wall 
Height 

(ft) 

Is max 
IL>=7 
dBA 

Benefited 
Properties 
with IL>=5 

dBA 
Approximate 

Wall Cost 

 
Barrier Wall Size 

per Benefited 
Property 

(ft2) 

Meets 
NYSDOT 
Criteria? Wall ID 

TZB South to Exit 9 

Wall 1 1,055 10 Yes 6 $ 422,000 1,760 Yes 

Wall 1 1,055 12 Yes 9 $ 506,000 1,410 Yes 

Wall 2 212 10 Yes 2 $   85,000 1,060 Yes 

Note:  Costs rounded off to nearest $1,000 and barrier wall size rounded off to nearest 10 square feet. 

 

As shown in Figures 12-15, 12-16, 12-17 and 12-18, noise barriers at one location 
south of Interstate 87/287 and one location north of Interstate 87/287 in Rockland 
County were examined for both the Short Span and Long Span Options. In addition, it 
was assumed that the existing barrier north of Interstate 87/287 would be relocated.   

Table 12-15 shows the barrier analysis results for the Short Span Option. For analysis 
purposes, both Wall 1 and Wall 2 are assumed to be located on the ground. As shown 
in Table 12-15, only Wall 1 would satisfy NYSDOT criteria for acoustic effectiveness 
and cost effectiveness. Even when Wall 2 was increased to 24 feet in height, it would 
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Figure 12-13
Locations Where the 2047 AM Peak Hour Levels Exceed
the NACs for the Short Span Option with Noise Barriers:

Westchester County

287

87
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Figure 12-14 
Locations Where the 2047 AM Peak Hour Levels Exceed
the NACs for the Long Span Option with Noise Barriers:

Westchester County

287

87
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Figure 12-15
Locations Where the 2047 AM Peak Hour Levels Exceed
the NACs for the Short Span Option with Noise Barriers:

Rockland County
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Figure 12-16
Locations Where the 2047 AM Peak Hour Levels Exceed

the NACs for the Short Span Option with Wall 1 on Structure:
Rockland County
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Figure 12-17
Locations Where the 2047 AM Peak Hour Levels Exceed
the NACs for the Long Span Option with Noise Barriers:

Rockland County
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87
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Figure 12-18
Locations Where the 2047 AM Peak Hour Levels Exceed

the NACs for the Long Span Option with Wall 1 on Structure:
Rockland County

287

87



Tappan Zee Hudson River Crossing Project  
Environmental Impact Statement  

 12-18  

Table 12-15
Summary of Noise Barrier Feasibility and Cost-Benefit Analysis

Short Span Option--Rockland County
Location 

(See Figure 12-15) 

Wall 
Length 

(ft) 

Wall 
Height 

(ft) 

Is max 
IL>=7 
dBA 

Benefited 
Properties 
with IL>=5 

dBA 
Approximate 

Wall Cost 

 
Barrier Wall Size 

per Benefited 
Property 

(ft2) 

Meets 
NYSDOT 
Criteria? Wall ID 

TZB North to Exit 10 

Wall 1 1,687 16 Yes 45 $ 1,080,000 600 Yes 

Wall 1 1,687 20 Yes 46 $ 1,350,000 730 Yes 

Wall 2 290 16 No 0 $   185,000 N/A No 

Wall 2 290 24 No 0 $   278,000 N/A No 

TZB North to Exit 10 (Wall 1 on the Structure) 

Wall1 2,421 10 No 9 $   968,000 2,680 No 

Wall1 2,421 18 Yes 51 $ 1,743,000 850 Yes 

Note:  Costs rounded off to nearest $1,000 and barrier wall size rounded off to nearest 10 ft2. 

 

not be acoustically effective, and consequently this noise barrier would not be 
considered to be a feasible and reasonable noise abatement measure. Wall 1 would be 
acoustically effective at 16 feet. Increasing the height of Wall 1 from 16 to 20 feet would 
result in achieving the minimum acoustical effectiveness 5 dBA noise reduction at 46 
rather than 45 properties. However, Wall 1 at either height would satisfy NYSDOT 
acoustical effectiveness and cost effectiveness criteria. The analysis results show that 
locating Wall 1 on the highway structure increases the number of benefited properties. 
Both for barrier Wall 1 located on the ground and on highway structure, increasing the 
height of Wall 1 would increase the number of benefited properties that would achieve 
the minimum 5 dBA noise reduction. 

Table 12-16, shows the barrier analysis results for the Long Span Option. For analysis 
purposes two options were examined for Wall 1—one with the barrier on the ground 
and the other with the barrier on structure. Wall 2 was assumed to be on the ground.  

The result shown in Table 12-16 are similar to the results obtained for the Short Span 
Option. Only Wall 1 would satisfy NYSDOT criteria for acoustic effectiveness and cost 
effectiveness. Even when Wall 2 was increased to 24 feet in height, it would not be 
acoustically effective, and consequently, this barrier would not be considered a feasible 
and reasonable abatement measure. The analysis results show that locating Wall 1 on 
the highway structure substantially increases the number of benefited properties. Both 
for barrier Wall 1 located on ground and on highway structure, increasing the height of 
Wall 1 would increase the number of benefited properties that would achieve the 
minimum 5 dBA noise reduction. However, locating Wall 1 on highway structure would 
be the most cost effective location. As previously mentioned both Wall 1 options would 
satisfy NYSDOT acoustical effectiveness and cost effectiveness criteria.  
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Table 12-16
Summary of Noise Barrier Feasibility and Cost-Benefit Analysis

Long Span Option--Rockland County
Location 

(See Figures 12-
16 and 12-17) Wall 

Length 
(ft) 

Wall 
Height 

(ft) 

Is max 
IL>=7 
dBA 

Benefited 
Properties 
with IL>=5 

dBA 
Approximate 

Wall Cost 

 
Barrier Wall Size 

per Benefited 
Property 

(ft2) 

Meets 
NYSDOT 
Criteria? Wall ID 

TZB North to Exit 10 (Wall 1 on the Ground) 

Wall 1 1,687 16 Yes 18 $ 1,080,000 1,500 Yes 

Wall 1 1,687 24 Yes 38 $ 1,619,000 1,070 Yes 

Wall 2 290 16 No 0 $   185,000 N/A No 

Wall 2 290 24 No 0 $   278,000 N/A No 

TZB North to Exit 10 (Wall 1 on Structure) 

Wall 1 2409 10 Yes 51 $   964,000 470 Yes 

Wall 1 2409 18 Yes 64 $ 1,735,000 680 Yes 

Note:  Costs rounded off to nearest $1,000 and barrier wall size rounded off to nearest 10 ft2. 

 

The effective implementation of noise-compatible planning measures is a shared 
responsibility between NYSDOT and the local governments where barriers are 
proposed. NYSDOT will contact the local officials for jurisdictions where noise barriers 
are recommended in this DEIS. During this outreach effort, NYSDOT will provide the 
local officials with information to support the recommendations and will solicit comments 
on the proposed barriers. NYSDOT will document all contact and meetings with local 
government officials for the project record. 

NYSDOT and NYSTA have identified potential noise barrier locations based on the 
above described study results. These initial indications of likely recommended 
abatement are based on a preliminary design. However, if conditions should change 
substantially during the final design phase of the Replacement Bridge Alternative or if 
public involvement indicates an adverse reaction to the barriers proposed, one or more 
of the barriers may no longer be recommended and not included in the project’s 
contract phase. A final decision on the recommendations will be made upon completion 
of the project design and public involvement process. 

Additional information regarding the barrier analysis is provided in Appendix D. 

12-6-5 BUFFER ZONES 

The use of buffer zones would require the acquisition of considerable property along the 
roadway alignment. The exact width of the buffer zones required to abate traffic noise 
impacts varies from location to location and would include all NAC B and C lands where 
Leq noise levels approach or exceed 67 dBA. Acquisition of this additional right-of-way 
on either side of the proposed alignment would not be possible without the taking of 
significant properties and/or large numbers of residential and/or commercial structures. 
Consequently, this was not considered to be a feasible noise abatement measure. 
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12-6-6 NOISE INSULATION 

Noise insulation can be effective in reducing interior noise levels. These treatments may 
include caulking and sealing gaps in building envelopes, adding additional building 
insulation, and/or installing window and door treatments and alternative ventilation, to 
provide additional attenuation (i.e., increase the building transmission loss between 
exterior and interior levels). FHWA regulations allow funds to be spent to improve the 
noise insulation of public use and nonprofit institutional buildings. However, there are no 
impacted institutional facilities in the corridor. Consequently, an investigation of noise 
insulation as a possible noise abatement measure was not warranted. 

 

 


